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Abstract

Objective: To evaluate the diagnostic value of radial endobronchial ultrasound (R-EBUS) combination with rapid on-site eva-
luation (ROSE) guided transbronchial lung biopsy (TBLB) for peripheral pulmonary lesions. Methods: Peripheral pulmonary
lesions identified by computed tomography underwent R-EBUS with or without ROSE randomly from February 2016 to August
2017. The diagnostic yield and the operation time were compared. Results: In total, |58 patients were involved in and completed
this research, including 84 cases in the group of R-EBUS with ROSE, and 74 in the group without ROSE. The diagnostic yield of
ROSE group was 85.7%. Among these positive cases, 69.4% cases were malignant tumors, and 30.6% cases were benign lesions.
The operation time was (24.6 + 6.3) min. In the group without ROSE, the diagnostic yield was 70.3%, including 35 malignant
tumors (67.3%), and 17 benign lesions (32.7%). The operation time was (31.5 + 6.8) min. There were significant differences
between both groups in the diagnostic yield (y2 = 5.556, P = 0.018) and in the operation time (t = 3.187, P < 0.01). No serious
procedure related complications were observed, such as pneumothorax and hemorrhage. Conclusion: ROSE can improve the
diagnostic yield, and shorten the operation time. R-EBUS combined with ROSE is a safe and effective technique for peripheral
pulmonary lesions.
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The clinical diagnosis of peripheral pulmonary lesions is diffi-
cult because of its anatomic location far from segmental

bronchus, which is difficult to reach by routine bronchoscopy.'
Transbronchial lung biopsy (TBLB) guided by ultrasound
image has been used in the diagnosis of peripheral lung dis-
eases. In recent years, R-EBUS guided TBLB has been used to
diagnose peripheral lung diseases, but it is not real time guided,
so it is difficult to judge whether satisfactory samples are
obtained. In order to solve this problem, the clinical application
of rapid on-site evaluation (ROSE) has been used.” There are
many reports showed that ROSE can improve the diagnostic
yield and reduce the complications in transbronchial needle
aspiration, which has a high clinical value, but there are few
reports about its application in peripheral pulmonary lesions.>”
In this study, R-EBUS combined with ROSE guided TBLB was
used to assess the diagnostic yield, the operation time and
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Figure 1. (A) Endobronchial ultrasound image with typical findings indicating peripheral pulmonary lesions; (B) Histopathological biopsy
revealed a malignant lesion (adenocarcinoma) and (C) benign lesions (pneumonia).

safety of diagnosis of peripheral pulmonary lesions, and to
analyze the validity of this method.

Materials and Methods

Patients

From February 2016 to August 2017, in the Clinical Center of
Nanjing Respiratory Diseases and Imaging, 158 consecutive
cases underwent R-EBUS-TBLB for peripheral pulmonary
lesions, 84 of whom underwent R-EBUS-TBLB with ROSE
(ROSE group) and the 74 patients without ROSE (Non-
ROSE group). Inclusion criteria: the diameter of pulmonary
peripheral lesions found by chest CT was less than or equal
to 30 mm, and there were invisible lesions in the tube under
bronchoscope. Exclusion criteria were severe emphysema, bul-
lae in lung parenchyma near to pulmonary lesions, cardiopul-
monary function insufficiency. hemorrhagic diseases or
coagulation disorders. Our study was approved by The
Affiliated Brain Hospital of Nanjing Medical University Ethics
Committee (approval no. NJXK16208). Prior to inclusion in
the study, all patients provided written informed consent.

Equipment

Patient underwent flexible bronchoscopy (BF-1T260, Olym-
pus, Japan) 5.8 mm in external diameter for complete inspec-
tion of airways before echo endoscopy. The EBUS (EU-M30 S,
Olympus, Japan) was integrated with a 20 MHz radial probe
(UM-S30-20 R, Olympus, Japan) 2.0 mm in external diameter
and guide sheath kit (K-203, Olympus, Japan). For ROSE, the
Diff-Quick staining method (American Scientific Products,
McGaw Park, IL) was used and cytological evaluation was
processed with microscope (DM500, Lycra, Germany)

Procedures and Equipment

All patients were examined preoperatively by chest CT
scan before operation to assess the size and lesions

location. Bronchoscopy was applied under conscious seda-
tion. Solid food and liquid fasting for 6 hours before oper-
ation and 2% lidocaine aerosol inhalation were routine
procedure. During the operation, operators must observe
and record blood pressure, saturation of pulse oxygen and
clinical symptom. A biopsy forceps was inserted into guide
sheath before procedure, location and fixed probe. The
guide sheath -covered probe was inserted through the work
channel of the bronchoscope and adjusted the lesions to get
the EBUS images (Figure 1A). After achieving the EBUS
image, the assistant helped to fix the bronchoscope, con-
firmed that the guide sheath entered to working channel
entrance, then removed the probe and kept the guiding
sheath in place. Biopsy forceps obtained specimen through
the guide sheath.

Rapid On-Site Evaluation

The specimens were smeared on several glass slides. Air-dried
smears were carried out with Diff-Quick staining for ROSE.®
The reagent Diff-Quick A solution, Diff-Quick B solution and
phosphate buffer solution were prepared by printing method.
After fixation, the specimens were stained in Diff-Quick A
solution for 5-10 s, then the Diff-Quick A solution was slowly
soaked in phosphate and washed out, and the slides were dried
gently and then put in Diff-Quick B solution for 5-10 s for
staining. The diagnosis was made by washing, drying and opti-
cal microscopy. After reading the film, judge whether the punc-
ture is effective and evaluate whether the lung biopsy to be
continued.

If the ROSE results were positive (Figure 1B and C), the
TBLB operation would be finished, otherwise, another biopsy
site would be sampled. The number of R-EBUS attempts per
lesion is less than 5 times.” The remaining specimens were
fixed in 10% formalin by hematoxylin and eosin staining for
histological diagnosis. The final pathological diagnosis was
completed by 2 experienced pathologists.®
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Table 1. Demographics and Baseline Values.

Variables ROSE group No-ROSE group P
Age (yr) 585 + 11.4 593 + 10.3 >0.05
Sex (male/female) 54/30 46/28 >0.05
Size (cm) 24 + 0.5 26 +03 >0.05
Location of lesion
Right upper lobe 20 (23.8%) 18 (24.3%) >(.05
Right middle lobe 12 (14.3%) 10 (13.5%) >0.05
Right lower lobe 22 (26.2%) 22 (29.7%) >0.05
Left upper lobe 12 (14.3%) 10 (13.5%) >0.05
Left lower lobe 18 (21.4%) 14 (18.9%) >0.05

Outcome Measures

The diagnostic yield, the operation time and the complication
of ROSE group and Non-ROSE group were compared. The
most common complication of TBLB is bleeding. The amount
of bleeding is estimated by bronchoscopy doctors according to
the microscopic manifestations. According to the literature, it
can be divided into minimal bleeding (<5 ml), mild bleeding
(5-20 ml), moderate bleeding (>20-100 ml) and severe bleed-
ing (>100 ml).” The operation time: from the bronchoscope
reaching the carina to exiting the glottis.

Final Diagnosis

R-EBUS-TBLB pathological results confirmed the final diag-
nosis definitely. In case of non-diagnostic patients, the final
diagnosis was determined or confirmed through additional
medical examinations and/or by clinical and radiographic
follow-up for at least 6 months.

Statistical Analysis

All data analysis was performed using SPSS software version
20.0. Measurement data are expressed as mean + S.D, enu-
meration data are expressed as a percentage. Differences in
Continuous variables between 2 groups were compared by
unpaired Student’s t-test while x2 test was applied to compare
the difference in percentages between groups. P < 0.05 was
considered statistically significant.

Results

Clinical Characteristics

Studies have shown that, in Table 1. Of the 84 patients in ROSE
group, 54 were male and 30 were female. The average age was
(58.5 + 11.4) years. The diameter of the lesion was (24 + 5)
mm. In the Non-ROSE group, there were 46 males and 28
females. The average age was (59.3 + 10.3) years. The dia-
meter of the lesions was (26 + 3) mm. In ROSE group, there
were 20 nodules in the right upper lobe (23.8%), 12 in the right
middle lobe (14.3%), 22 in the right lower lobe (26.2%), 12 in
the left upper lobe (14.3%), 18 in the left lower lobe (21.4%). In
Non-ROSE group, there were 18 in the right upper lobe

Table 2. Diagnostic Yield According to Clinicopathological
Characteristics.

Non-ROSE

ROSE group group P

Malignant tumor

Adenocarcinoma 88.0% (44/50)  85.7% (30/35)
Squamous cell 8.0% (4/50) 5.7% (2/35)
carcinoma

2.0% (1/50)
2.0% (1/50)

5.7% (2/35)
2.9% (1/35)

Small cell lung cancer
Metastatic tumor
Benign disease

Tuberculosis 45.5% (10/22)  52.9% (9/17)
Pneumonia 27.3% (6/22)  29.4% (5/17)
Pulmonary aspergillosis 18.2% (4/22)  11.8% (2/17)
Hamartoma 9.1% (2/22) 5.9% (1/17)
Diagnostic yield (%) 85.7% 70.3% 0.018

(24.3%), 10 in the right middle lobe (13.5%), 22 in the right
lower lobe (29.7%), 10 in the left upper lobe (13.5%), and 14 in
the left lower lobe (18.9%). There was no statistical difference
between the 2 groups.

Diagnosis of R-EBUS-TBLB

In ROSE group, the diagnostic yield was 85.7%, in which
malignant tumor was 69.4%, benign disease was 30.6%, and
in Non-ROSE group, the diagnostic yield was 70.3%, includ-
ing malignant tumor 67.3%, benign disease 32.7%. Compared
with ROSE group, the difference of diagnostic yield between
the 2 groups was statistically significant (y2 = 5.556, P =
0.018) (Table 2).

In ROSE group, there were 50 malignant tumors, including
44 adenocarcinoma, 4 squamous cell carcinoma, 1 small cell
lung cancer and 1 metastatic tumor, 22 benign diseases, includ-
ing 10 tuberculosis, 6 pneumonia, 4 pulmonary aspergillosis
and 2 hamartoma; in Non-ROSE group, there were 35 malig-
nant tumors, including 30 adenocarcinoma, 2 squamous cell
carcinoma, 2 small cell lung cancer and 1 metastatic tumor,
17 benign diseases, including 9 tuberculosis, 5 pneumonia 2
pulmonary aspergillosis and 1 hamartoma (Table 2).

Effect of EBUS-TBLB on Diagnostic Yield

The diagnosis yield of peripheral lung lesions in different parts
based on the combination of biopsy and ROSE was respec-
tively, 90.0% in the right upper lung, 66.7% in the right middle
lung, 86.4% in the right lower lung, 91.7% in the left upper
lung, 88.9% in the left lower lung. The diagnosis yield of Non-
ROSE group was respectively, 61.1% in the right upper lung,
60.0% in the right middle lung, 81.8% in the right lower
lung, 50.0% in the left upper lung and 85.7% in the left lower
lung. The diagnostic yield of right and left upper lung in ROSE
group was higher than that of Non-ROSE group, and the dif-
ference was statistically significant (Table 3).
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Table 3. Effect of EBUS-GS-TBLB on Diagnostic Yield.

Diagnostic yield (%)

Variables ROSE group No-ROSE group P

Location of lesion

Right upper lobe ~ 90.0% (18220)  61.1% (11/18)  0.036
Right middle lobe ~ 66.7% (8/12)  60.0% (6/10)  0.746
Right lower lobe 86.4% (19/22) 81.8% (18/22) 0.680
Left upper lobe 91.7% (11/12) 50.0% (5/10) 0.029
Left lower lobe 88.9% (16/18) 85.7% (12/14) 0.788
Size of lesion (mm)
<20 82.4% (28/34)  56.0% (14125)  0.027
20 88.0% (44/50)  77.6% (38/49)  0.168

Table 4. Comparison of Index Between ROSE and Non-ROSE group.

ROSE Non-ROSE
Index group group P
Number of biopsy (n) 26 + 04 48 + 02 0.001
Hemorrhage rate [n (%)] 9 (10.7) 20 (27.0) 0.013

The mean operation time (min) 24.6 + 6.3 31.5 + 6.8 0.001

The diagnosis yields of ROSE group and Non-ROSE group
were 88.0% and 77.6% respectively for the peripheral lesion
diameter >20 mm. There was no statistically significant differ-
ence between groups (P > 0.05). Concurrently, the diagnosis
yields of ROSE group were higher than that of Non-ROSE
group in the lesion diameter <20 mm (P < 0.05, Table 3).

Results of Outcome Measures

In the Non-ROSE group, the number of biopsies, the hemor-
rhage rate and the operation times were all higher than that of
ROSE group (Table 4). Mild bleeding occurred in 9 cases of
ROSE group and 20 cases of Non-ROSE group. The hemor-
rhage was stopped after 1:1 000 ice saline, adrenaline or throm-
bin injected through endobronchial channel. No serious
bleeding or complications such as pneumothorax occurred in
this study.

Discussion

The diagnosis of peripheral pulmonary lesions is often affected
by the stenosis of bronchus which is connected with them and
difficult to enter by endoscopy. For lesions especially close to
the chest wall, CT guided percutaneous lung biopsy can be used
for diagnosis, but it is difficult to carry out because of the risk
of pneumothorax and bleeding for lesions far away from the
chest wall or with large blood vessels around.

R-EBUS technique uses a fine high-frequency radial ultra-
sound probe to reach the distal bronchial lesions through the
bronchoscope working channel, which can clearly show the
lesions in the distal airway, and detain the guiding sheath to
carry out biopsy in the lesions. Since the use of EBUS-TBLB, a
number of study results showed that the technology was safe

and effective in the diagnosis of lung lesions.'®!" In previous
study, R-EBUS was used in the diagnosis of peripheral pul-
monary lesions, but the application of R-EBUS combined with
ROSE in the diagnosis of peripheral pulmonary lesions has not
been reported.

Previous studies showed that, compared with the group
without ROSE, the number of cases with unsatisfactory speci-
mens in ROSE group decreased, and the diagnostic yield of
malignant tumors was high, so it was demonstrated that ROSE
could improve the diagnostic yield.'? In this research, the diag-
nostic yield in ROSE group was 75.5%, and that of Non-ROSE
group was 70.3%. There was statistical difference between the
2 groups, which was consistent with the above conclusions.

The characteristics of the lesion will bring out an influence
on the diagnostic yield. Previous studies have suggested that
the size of the lesion affects the diagnostic yield. Due to the
technical and tracheal structure reasons, the sampling tools
cannot approach the smaller focus and the smaller focus does
not involve more bronchioles, thus affecting the diagnostic
yield."*'* In this study, the diagnostic yield of the lesions with
diameter >20 mm had higher than that of lesions with diameter
< 20 mm, the difference was statistically significant, suggest-
ing that R-EBUS combined with ROSE had significance in
improving the diagnostic yield for peripheral pulmonary
lesions.

In the current research, the diagnostic yield of each lobe is
not same, which is consistent with the previous study report
that the location can affect the diagnostic yield and the rela-
tively low diagnostic yield of the upper lobe of the right and left
lung.' It may be the bending angle of the right upper lobe and
the left upper lobe proper branch is too large without brush
detection of ROSE, the ultrasound probe is difficult to stick
to the focus and the tool for taking materials is soft, and the
excessive bending occurs after extending to the distant focus,
which leads to the failure to completely extend to the focus
according to the path entered by the probe, leading to the dis-
satisfaction of taking materials. In the present study, under the
guidance of ROSE, the extension path of biopsy forceps can be
modified to reach the focus according to the probe extension
path, so as to improve the diagnostic yield.

In this study, when ROSE was positive, the operation
time could be reduced. Shortening the examination time can
improve the efficiency of bronchoscopy and reduce the
adverse physiological effects of carbon dioxide retention,
blood oxygen and pH reduction, especially in reducing the
operation time of patients with severe pulmonary diseases.'®
Because of the good consistency between ROSE and patholo-
gical results of biopsy, the positive result provides termination
of procedure, lessening the hemorrhage and pneumothorax
caused by biopsy.

To summarize, R-EBUS combined with ROSE has a high
diagnostic value in the diagnosis of peripheral pulmonary
lesions. It can lessen the operation time of bronchoscopy, the
number of biopsy and complications, and provide a safely and
feasible method for peripheral pulmonary lesions diagnosis.



Xu et al

Authors’ Note
Chunhua Xu and Wei Wang contributed equally to this work.

Acknowledgments

We gratefully acknowledge Professor Like Yu and Xiuwei Zhang for
technical assistance. We thank Ms Qian Zhang for advice and
discussions.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support for
the research, authorship, and/or publication of this article: This
research was supported by the Medical Scientific Research Project
of Jiangsu Provincial Commission Health and Family Planning
(H2017048).

ORCID iD

Chunhua Xu (® https://orcid.org/0000-0001-8728-2183

Supplemental Material

Supplemental material for this article is available online.

References

1. River MP, Mehta AC, Wahidi MM. Diagnosis and management of
lung cancer, 3rd ed: American College of Chest Physicians Evidence-
Based Clinical Practice Guidelines. Chest. 2013;143(5 suppl):142-165.

2. Medford ARL. Rapid on-site evaluation of transbronchial aspirates
in mediastinal adenopathy diagnosis. Chest. 2011;140(2):559-560.

3. Wohlschldger J, Darwiche K, Ting S, et al. Rapid on-site evalua-
tion (ROSE) in cytological diagnostics of pulmonary and med-
iastinal diseases. Pathologe. 2012;33(4):308-315.

4. Diette GB, White PJ, Terry P, Jenckes M, Rosenthal D, Rubin
HR. Utility of on-site cytopathology assessment for broncho-
scopic evaluation of lung masses and adenopathy. Chest. 2000;
117(4):1186-1190.

5. Baram D, Garcia RB, Richman PS. Impact of rapid on-site cyto-
logic evaluation during transbronchial needle aspiration. Chest.
2005;128(2):869-875.

10.

11.

12.

13.

15.

16.

. Silverman JF, Frable WJ. The use of the Diff-Quik stain in the

immediate interpretation of fine-needle aspiration biopsies. Diagn
Cytopathol 1990;6(5):366-369.

. Yamada N, Yamazaki K, Kurimoto N. Factors related to diagnos-

tic yield of transbronchial biopsy using endobronchial ultrasono-
graphy with a guide sheath in small peripheral pulmonary lesions.
Chest. 2007;132(2):603-608.

. Li K, Liu M, Jiang S, et al. The value of transbronchial needle

aspiration combined with rapid on-site evaluation of cytology in
the diagnosis of lung cancer. Zhongguo Fei Ai Za Zhi. 2014;17(3):
215-220.

. Carr IM, Koegelenberg CF, von Groote-Bidlingmaier F, et al.

Blood loss during flexible bronchoscopy: a prospective observa-
tional study. Respiration. 2012;84(4):312-318.

Izumo T, Matsumoto Y, Sasada S, Chavez C, Nakai T, Tsuchida
T. Utility of rapid on-site cytologic evaluation during endobron-
chial ultrasound with a guide sheath for peripheral pulmonary
lesions. Jpn J Clin Oncol. 2017;47(3):221-225.

Chavez C, Sasada S, Izumo T, et al. Endobronchial ultrasound
with a guide sheath for small malignant pulmonary nodules: a
retrospective comparison between central and peripheral loca-
tions. J Thorac Dis. 2015;7(4):596-602.

Diacon AH, Schuurmans MM, Theron J, et al. Utility of rapid on-
site evaluation of transbronchial needle aspirates. Respiration.
2005;72(2):182-188.

Yoshikawa M, Sukoh N, Yamazaki K, et al. Diagnostic value of
endobronchial ultrasonography with a guide sheath for peripheral
pulmonary lesions without X-ray fluoroscopy. Chest. 2007,
131(6):1788-1793.

. Dooms CA, Verbeken EK, Becker HD, Demedts MG, Vansteen-

kiste JF. Endobronchial ultrasonography in bronchoscopic occult
pulmonary lesions. J Thorac Oncol. 2007;2(2):121-124.

Xu CH, Wang JW, Wang W, et al. The diagnosis value of endo-
bronchial ultrasound transbronchial lung biopsy combined with
rapid on-site evaluation in peripheral lung cancer. Clin Respir J.
2020;14(5):447-452.

Wallbridge PD, Hannan LM, Joosten SA, Irving LB, Steinfort DP.
Clinical utility of sequential venous blood gas measurement in the
assessment of ventilatory status during physiological stress.
Intern Med J. 2013;43(10):1075-1080.


https://orcid.org/0000-0001-8728-2183
https://orcid.org/0000-0001-8728-2183
https://orcid.org/0000-0001-8728-2183


<<
  /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


