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Microbial Colonization of Capsular Traction
Sutures in Hip Arthroscopic Surgery
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Investigation performed at Cedars-Sinai Kerlan-Jobe Institute, Los Angeles, California, USA

Background: A common practice in hip arthroscopic surgery is the utilization of capsular traction sutures that can be incorporated
into the capsular repair site at the end of the procedure, potentially seeding the hip joint with colonized suture material.

Purpose: To investigate the rate of the microbial colonization of capsular traction sutures used during hip arthroscopic surgery and
to identify patient-associated risk factors for this microbial colonization.

Study Design: Cross-sectional study; Level of evidence, 3.

Methods: A total of 50 consecutive patients who underwent hip arthroscopic surgery with a single surgeon were enrolled. There
were 4 braided nonabsorbable sutures utilized for capsular traction during each hip arthroscopic procedure. These 4 traction
sutures and 1 control suture were submitted for aerobic and nonaerobic cultures. Cultures were held for 21 days. Demographic
information was collected, such as age, sex, and body mass index. All variables underwent bivariate analysis, and variables with a
P value <.1 underwent further analysis in a multivariate logistic regression model.

Results: One of 200 experimental traction sutures and 1 of 50 control sutures had a positive culture. Proteus mirabilis and
Citrobacter koseri were isolated in both these positive experimental and control cultures from the same patient. Age and traction
time were not significantly associated with positive cultures. The rate of microbial colonization was 0.5%.

Conclusion: The rate of the microbial colonization of capsular traction sutures used in hip arthroscopic surgery was low, and no
patient-associated risk factors were identified for microbial colonization. Capsular traction sutures used in hip arthroscopic surgery
were not a significant potential source of microbial contamination. Based on these results, capsular traction sutures can be
incorporated in capsular closure with a low risk of seeding the hip joint with microbial contaminants.
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Minimizing the risk of intraoperative sources of an infec-
tion is paramount during surgical procedures. A common
practice in hip arthroscopic surgery is the utilization of
traction sutures after capsulotomy early in the surgical
procedure to improve visualization. Capsular traction
sutures can be incorporated in capsular repair at the end
of the procedure, thus potentially seeding the hip joint with
colonized suture material.

The incidence of infections after hip arthroscopic surgery
has been reported to be between 0% and 1.2%.§ Multiple
independent risk factors have been identified including
smoking, obesity, inflammatory arthritis, chronic kidney
disease, and preoperative joint injections.23 Although septic
arthritis after hip arthroscopic surgery is relatively uncom-
mon, the potential for significant morbidity, such as irre-
versible chondral damage,17,21 warrants an investigation of
all potential endogenous and exogenous sources of an
infection.
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While prior studies have looked at risk factors for an
infection after hip arthroscopic surgery, the use of capsular
traction sutures has not been evaluated. Roach et al20 eval-
uated the rate of the microbial colonization of subscapularis
tagging sutures in shoulder arthroplasty. Their study dem-
onstrated the statistically significant colonization of both
tagging and control sutures (24% vs 32%, respectively).

The purposes of the present study were to investigate the
prevalence of the microbial colonization of capsular traction
sutures used during hip arthroscopic surgery and to iden-
tify potential associated risk factors for this microbial colo-
nization. We hypothesized that (1) the prevalence of the
microbial colonization of capsular traction sutures used in
hip arthroscopic surgery would be low and (2) patient-
associated risk factors for microbial colonization would be
identified such as body mass index or surgery time.

METHODS

Patient Selection

A total of 50 consecutive patients who underwent hip
arthroscopic surgery with a single surgeon (M.B.B.) were
reviewed at our institution between August 2020 and July
2021. Institutional review board approval was obtained.
The sample size was based on a prior study performed by
Roach et al.20 Patients who underwent primary or revision
hip arthroscopic surgery including labral debridement, lab-
ral repair, labral reconstruction, and associated femoral
and/or acetabular osteoplasty were included. Patients who
underwent nonarthroscopic but endoscopic hip procedures,
such as gluteus medius repair and hamstring tendon
repair, were excluded.

Demographic information was collected including age,
sex, body mass index, comorbidities, and tobacco use.
Diagnosis traction time, and intraoperative procedures
were also recorded and reported.

Surgical Technique and Data Collection

Patients were positioned supine on a postless hip arthro-
scopic surgery table (Pivot Guardian; Stryker) and were
prepared and draped according to the institution’s stan-
dard protocol. The preparation solution consisted of
2% chlorhexidine gluconate and 70% isopropyl alcohol
(ChloraPrep; CareFusion). The hip was draped with an
adhesive drape (Ioban Antimicrobial Incise Drape; 3M).
Weight-based intravenous Ancef (Hikma pharmaceuti-
cals)was given before the incision. Standard anterolateral
and midanterior portals were established. Interportal cap-
sulotomy was performed, and 2 ultra–high molecular
weight polyethylene capsular traction sutures (1.4-mm
XBraid TT Black/White; Stryker) were introduced with the
use of a suture-passing device (InJector II; Stryker) in each
portal (4 total). The sutures were then placed on traction
and secured with a surgical clamp over the skin. A separate
nonabsorbable, braided suture was placed in a sterile con-
tainer by the surgical technician with clean, sterile gloves;
this served as our control suture. The control suture was

not handled during the procedure and was left open in the
operating room environment. The appropriately indicated
surgical procedure was then undertaken. At the end of the
arthroscopic procedure, one end of the traction sutures was
cut at the skin and then pulled out from the other end; the
4 traction sutures and 1 control suture were placed in sep-
arate sterile containers (BBL Port-A-Cul; Becton Dickin-
son) on a sterile back table and were submitted to our
institution’s microbiology laboratory for aerobic and non-
aerobic cultures.

Microbiology Procedure

Sutures were prepared and cultured as described by Roach
et al.20 Each suture was removed from the BBL Port-A-Cul
container in a biosafety level 2 cabinet using sterile forceps
and carefully transferred to a wide-mouth 50-mL sterile
conical tube to which 32 mL of thioglycolate broth enriched
with vitamin K and hemin (BBL 221787; Becton Dickinson)
was added. The sample was then vortexed for 15 seconds
and incubated at 37�C in ambient air for 21 days. The tubes
were examined daily for visible evidence of growth. Visu-
ally positive samples were subcultured immediately,
whereas samples with no visible growth were subcultured
weekly until termination. All specimens were subcultured
aerobically (trypticase soy agar with 5% sheep blood,
Columbia agar with colistin and nalidixic acid, and choco-
late and MacConkey agar) and anaerobically (Brucella agar
with vitamin K and hemin and phenylethyl alcohol agar).
Aerobic plates were held for 4 days, whereas anaerobic
plates were held for 7 to 10 days. All organisms were iden-
tified to the genus and/or species level using matrix-
assisted laser desorption/ionization time-of-flight mass
spectrometry with the Vitek 2 system (bioMérieux) or con-
ventional methods.

Statistical Analysis

All bivariate statistical analyses were conducted using
Excel with the Real Statistics add-in package (Microsoft),
SISA (Simple Interactive Statistical Analysis) and R (Ver-
sion 4.1.0; R Foundation for Statistical Computing). Before
the study, statistical significance was established as a P
value <.05. Continuous data were analyzed for significance
using the Crawford-Howell modified t test.8 Categorical
data were analyzed for statistical significance using the
Fisher test.

All variables in the bivariate analysis with a P value of
<.1 were evaluated using a logistic regression model.3 Con-
tinuous variables were analyzed using linearity between
the continuous predictors and the logarithmic odds of hav-
ing a positive microbial culture via restricted cubic splines
and linear transformations where needed,7 and odds ratios
with 95% CIs were calculated for all variables entered into
the logistic regression model. The model was evaluated and
graded for accuracy by determining the mean percentage of
patients with a positive microbial culture correctly classi-
fied and the mean percentage of patients with a negative
microbial culture correctly classified.
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RESULTS

Included in the study were 50 patients, with a mean age of
29.6 ± 9.1 years and of whom 15 (30.0%) were female. The
mean traction time during hip arthroscopic surgery was
38.0 ± 16.4 minutes. Patient demographic, diagnostic, and
surgical data are listed in Table 1.

One of 50 control cultures and 1 of 200 experimental
cultures tested positive for the presence of bacteria. The
positive control and experimental cultures were from the
same patient, and both grew Proteus mirabilis and Citro-
bacter koseri. There was no significant difference in the
colonization rate between the positive control and experi-
mental cultures (P > .999). The rate of microbial coloniza-
tion was 0.5% (Table 2).

The positive and negative cultures were compared and
had a similar proportion of femoroplasty (100.0% vs 98.0%,
respectively; P > .999). While positive cultures trended
toward a higher age (42.0 vs 29.4 ± 9.0 years, respectively;
P ¼ .086) and traction time (62.0 vs 37.5 ± 16.2 minutes,
respectively; P ¼ .070) versus negative cultures, there was
no significant difference between the 2 groups (Table 3).

Multiple logistic regression was performed for variables
that underwent bivariate analysis with P values <.1: age
and traction time. Logistic regression found that no vari-
ables had a significant association with a positive microbial
culture (Table 4).

DISCUSSION

The main finding of the present investigation was that the
rate of the microbial colonization of capsular traction
sutures used in hip arthroscopic surgery was low. Further-
more, no patient-associated risk factors were identified for
the microbial colonization of capsular traction sutures. Our
hypothesis that the prevalence of the microbial colonization
of capsular traction sutures used in hip arthroscopic sur-
gery would be low was supported. No patient-associated
risk factors for the microbial colonization of capsular trac-
tion sutures were identified, also confirming our
hypothesis.

A surgical site infection (SSI) is a potentially devastating
complication with the potential for prolonged morbidity.
Both intrinsic and extrinsic risk factors exist for an SSI.
While some intrinsic factors can be corrected before a sur-
gical intervention (smoking cessation, weight loss, and sur-
gical preparation to sterilize skin flora), others are
nonmodifiable (diabetes and inflammatory arthritis).
Extrinsic sources such as operating room traffic, laminar
air flow, and inanimate objects are modifiable, which, when
properly addressed, have been shown to decrease SSIs.1,11

Recognizing these potential sources and appropriately
addressing them are critical to preventing SSIs.

While there are no other studies looking at the microbial
colonization of traction sutures in hip arthroscopic surgery,
Roach et al20 demonstrated subscapularis tagging sutures
as a potential source of infections in shoulder arthroplasty
and recommended exchanging them before repair of the
subscapularis. In their study, they found a statistically sig-
nificant rate of colonization with both tagging and control
sutures (24% vs 32%, respectively), with many of the cul-
tures growing Cutibacterium acnes. Risk factors included
active tobacco use and procedure time. When comparing
their results with our study, we found a much lower rate
of colonization. We hypothesize that this is related to the
lower incidence of infection reports in hip arthroscopic sur-
gery versus shoulder arthroplasty (0.0%-1.2% vs 0.43%-
4.6%, respectively). One possible explanation for the lower
incidence of infections could be the lower colonization rate

TABLE 1
Patient Demographic, Diagnostic,

and Surgical Characteristics (n ¼ 50)a

Value

Age, y 29.6 ± 9.1
Body mass index, kg/m2 25.0 ± 3.1
Sex

Male 35 (70.0)
Female 15 (30.0)

Traction time, min 38.0 ± 16.4
Tobacco use

Previously 3 (6.0)
Never 47 (94.0)

Comorbidities
Ehlers-Danlos syndrome 1 (2.0)
Hypothyroidism 1 (2.0)

Workers’ compensation 2 (4.0)
Revision surgery 8 (16.0)
Diagnosis

FAIS/acetabular delamination 2 (4.0)
FAIS/labral tear 42 (84.0)
FAIS/labral tear/os acetabuli 2 (4.0)
Failed labral repair 3 (6.0)
Labral tear/internal snapping 1 (2.0)

Surgical procedure
Femoroplasty 49 (98.0)
Labral treatment

Repair 42 (84.0)
Selective debridement 3 (6.0)
Reconstruction 4 (8.0)
None 1 (2.0)

Acetabular cartilage procedure with BioCartilage 3 (6.0)
Acetabular microfracture 2 (4.0)
Iliopsoas lengthening 1 (2.0)

aData are reported as mean ± SD or n (%). FAIS, femoroacetab-
ular impingement syndrome.

TABLE 2
Results of Microbial Culture

n (%)

Capsular traction suture
Proteus mirabilis 1 (0.5)
Citrobacter koseri 1 (0.5)

Control suture
Proteus mirabilis 1 (2.0)
Citrobacter koseri 1 (2.0)
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of Cutibacterium acnes in the hip. Another possible expla-
nation could be irrigation of arthroscopic fluid as part of hip
arthroscopic surgery.

A prolonged operative time during orthopaedic proce-
dures has been shown to increase the risk for SSIs.5 While
this has not been studied in hip arthroscopic surgery, an
increased operative time is a known risk factor for compli-
cations in hip arthroscopic surgery.2 A systematic review by
Go et al12 demonstrated that a learning curve ranging
fromÒ0 to>500 cases were required for surgeons to become
sufficiently proficient enough to decrease the surgical time
and complication rates. While the current study utilized a
single senior surgeon, both revision surgery (16.0%) and
labral reconstruction (8.0%) were included in this study,
possibly introducing prolonged operative times to both the
experimental and the control groups. Although this study

did not identify increased surgery duration as a risk factor
for microbial colonization, surgeons under the proficiency
curve should be mindful of the potential risk.

Based on the results of the present study, the rate of the
microbial colonization of traction sutures in hip arthro-
scopic surgery was low. One traction suture and 1 control
suture in a single patient resulted in a positive culture, and
the patient demonstrated no clinical signs of an infection.
Surgeons, especially those still within the learning curve,
should be mindful of both intrinsic and extrinsic risk factors
for an SSI and use best clinical judgment when incorporat-
ing traction sutures.

Limitations

Although this study has several strengths, there are some
limitations that must be acknowledged. First, the variabil-
ity in surgical procedures performed was not controlled and
may limit the generalizability of the findings. Second, the
sample size used in the study was small and may not be
able to capture all trends that are associated with positive
microbial cultures using sutures. While both increased age
and increased traction time were seen in the group with
positive cultures, there was no significant difference
when compared with the group with negative cultures.

TABLE 3
Characteristics Between Negative and Positive Culturesa

Negative Culture (n ¼ 49) Positive Culture (n ¼ 1) P

Age, y 29.4 ± 9.0 42.0 .086
Body mass index, kg/m2 25.0 ± 3.1 27.4 .207
Sex >.999

Male 34 (69.4) 1 (100.0)
Female 15 (30.6) 0 (0.0)

Traction time, min 37.5 ± 16.2 62.0 .070
Tobacco use >.999

Previously 3 (6.1) 0 (0.0)
Never 46 (93.9) 1 (100.0)

Comorbidities
Ehlers-Danlos syndrome 1 (2.0) 0 (0.0) >.999
Hypothyroidism 1 (2.0) 0 (0.0) >.999

Workers’ compensation 2 (4.1) 0 (0.0) >.999
Revision surgery 7 (14.3) 1 (100.0) .160
Diagnosis .120

FAIS/acetabular delamination 2 (4.1) 0 (0.0)
FAIS/labral tear 42 (85.7) 0 (0.0)
FAIS/labral tear/os acetabuli 1 (2.0) 0 (0.0)
Failed labral repair 3 (6.1) 1 (100.0)
Labral tear/internal snapping 1 (2.0) 0 (0.0)

Surgical procedure
Femoroplasty 48 (98.0) 1 (100.0) .999
Labral treatment .120

Repair 42 (85.7) 0 (0.0)
Selective debridement 3 (6.1) 0 (0.0)
Reconstruction 3 (6.1) 1 (100.0)
None 1 (2.0) 0 (0.0)

Acetabular cartilage procedure with BioCartilage 3 (6.1) 0 (0.0) >.999
Acetabular microfracture 2 (4.1) 0 (0.0) >.999
Iliopsoas lengthening 1 (2.0) 0 (0.0) >.999

aData are reported as mean ± SD or n (%). FAIS, femoroacetabular impingement syndrome.

TABLE 4
Regression Analysis of Variables With P Value <.1

Odds Ratio (95% CI) SE P

Age 1.171 (0.850-1.614) 0.163 .334
Traction time 1.061 (0.936-1.201) 0.064 .354
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Specialized methods such as the Crawford-Howell test were
used to analyze the data, but there are still chances of a
type II error. Additionally, logistic regression requires a
large number of samples, and the findings of this study may
not be fully representative of the general population.
Future studies with larger sample sizes are needed to reaf-
firm the findings of this study and to identify associated
factors related to the microbial colonization of traction
sutures. Third, contamination is a possible confounding
factor when creating these cultures.

CONCLUSION

The rate of the microbial colonization of capsular traction
sutures used in hip arthroscopic surgery was low, and no
patient-associated risk factors were identified for microbial
colonization. Capsular traction sutures used in hip arthro-
scopic surgery were not a significant potential source of
microbial contamination. Based on these results, capsular
traction sutures can be incorporated in capsular closure
with a low risk of seeding the hip joint with microbial
contaminants.

REFERENCES

1. Bischoff P, Kubilay NZ, Allegranzi B, Egger M, Gastmeier P. Effect of

laminar airflow ventilation on surgical site infections: a systematic

review and meta-analysis. Lancet Infect Dis. 2017;17(5):553-561.

2. Bovonratwet P, Boddapati V, Nwachukwu BU, et al. Increased hip

arthroscopy operative duration is an independent risk factor for over-

night hospital admission. Knee Surg Sports Traumatol Arthrosc. 2021;

29(5):1385-1391.

3. Bursac Z, Gauss CH, Williams DK, Hosmer DW. Purposeful selection

of variables in logistic regression. Source Code Biol Med. 2008;3:17.

4. Byrd JWT, Bardowski EA, Civils AN, Parker SE. The safety of hip

arthroscopy within 3 months of an intra-articular injection. J Bone

Joint Surg Am. 2019;101(16):1467-1469.

5. Cheng H, Chen BP, Soleas IM, et al. Prolonged operative duration

increases risk of surgical site infections: a systematic review. Surg

Infect (Larchmt). 2017;18(6):722-735.

6. Clarke MT, Arora A, Villar RN. Hip arthroscopy: complications in 1054

cases. Clin Orthop Relat Res. 2003;406:84-88.

7. Copay AG, Subach BR, Glassman SD, Polly DW Jr, Schuler TC.

Understanding the minimum clinically important difference: a review

of concepts and methods. Spine J. 2007;7(5):541-546.

8. Crawford JR, Howell DC, Garthwaite PH. Payne and Jones revis-

ited: estimating the abnormality of test score differences using a

modified paired samples t test. J Clin Exp Neuropsychol. 1998;

20(6):898-905.

9. Cvetanovich GL, Chalmers PN, Levy DM, et al. Hip arthroscopy sur-

gical volume trends and 30-day postoperative complications.

Arthroscopy. 2016;32(7):1286-1292.

10. Du JY, Knapik DM, Trivedi NN, et al. Unplanned admissions following

hip arthroscopy: incidence and risk factors. Arthroscopy. 2019;35(12):

3271-3277.

11. Gastmeier P, Breier AC, Brandt C. Influence of laminar airflow on

prosthetic joint infections: a systematic review. J Hosp Infect. 2012;

81(2):73-78.

12. Go CC, Kyin C, Maldonado DR, Domb BG. Surgeon experience in hip

arthroscopy affects surgical time, complication rate, and reoperation

rate: a systematic review on the learning curve. Arthroscopy. 2020;

36(12):3092-3105.

13. Griffin DR, Dickenson EJ, Wall PDH, et al. Hip arthroscopy versus best

conservative care for the treatment of femoroacetabular impingement

syndrome (UK FASHIoN): a multicentre randomised controlled trial.

Lancet. 2018;391(10136):2225-2235.

14. Harris JD, McCormick FM, Abrams GD, et al. Complications and

reoperations during and after hip arthroscopy: a systematic review

of 92 studies and more than 6,000 patients. Arthroscopy. 2013;29(3):

589-595.

15. Hartwell MJ, Morgan AM, Johnson DJ, et al. Risk factors for 30-day

readmission following hip arthroscopy. Knee Surg Sports Traumatol

Arthrosc. 2020;28(4):1290-1295.

16. Malviya A, Raza A, Jameson S, et al. Complications and survival

analyses of hip arthroscopies performed in the National Health Ser-

vice in England: a review of 6,395 cases. Arthroscopy. 2015;31(5):

836-842.

17. Matsuda DK, Calipusan CP. Emergent hip arthroscopy: life-saving

intervention for septic hip and secondary multiorgan failure. Orthope-

dics. 2012;35(7):e1090-e1093.

18. Nwachukwu BU, McFeely ED, Nasreddine AY, et al. Complications of

hip arthroscopy in children and adolescents. J Pediatr Orthop. 2011;

31(3):227-231.

19. Rahl MD, LaPorte C, Steinl GK, et al. Outcomes after arthroscopic hip

labral reconstruction: a systematic review and meta-analysis. Am

J Sports Med. 2020;48(7):1748-1755.

20. Roach R, Yu S, Pham H, et al. Microbial colonization of subscapularis

tagging sutures in shoulder arthroplasty: a prospective, controlled

study. J Shoulder Elbow Surg. 2019;28(10):1848-1853.

21. Shukla A, Beniwal SK, Sinha S. Outcome of arthroscopic drainage

and debridement with continuous suction irrigation technique in acute

septic arthritis. J Clin Orthop Trauma. 2014;5(1):1-5.

22. Truntzer JN, Hoppe DJ, Shapiro LM, Abrams GD, Safran M. Compli-

cation rates for hip arthroscopy are underestimated: a population-

based study. Arthroscopy. 2017;33(6):1194-1201.

23. Wang D, Camp CL, Ranawat AS, et al. The timing of hip arthroscopy

after intra-articular hip injection affects postoperative infection risk.

Arthroscopy. 2017;33(11):1988-1994.

The Orthopaedic Journal of Sports Medicine Microbial Colonization of Capsular Sutures 5


	Microbial Colonization of Capsular Traction Sutures in Hip Arthroscopic Surgery
	METHODS
	Patient Selection
	Surgical Technique and Data Collection
	Microbiology Procedure
	Statistical Analysis

	RESULTS
	DISCUSSION
	Limitations

	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


