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Background: Nodal staging from sentinel lymph node (SLN) biopsy has become
the standard procedure for early-stage breast cancer patients. SLN biopsy
implementation after chemotherapy has previously been evaluated. This
questionnaire study aimed to investigate the current trend of SLN biopsy after
neoadjuvant chemotherapy (NAC) for locally advanced breast cancer.

Methods and materials: We conducted a web-based survey among breast
surgeons who are members of the Korean Breast Cancer Society. The survey
comprised 14 questions about axillary surgery after NAC.

Results: Of 135 respondents, 48.1% used a combined method of dye and
radioactive isotope (RI). In the absence of SLN metastasis, 67.7% would
perform only SLN biopsy, while 3% would perform ALN dissection. In case of
SLN metastasis, the proportions of surgeons who would proceed with ALN
dissection were 60.2% and 67.2% for less than two and more than three positive
SLNs, respectively.

Conclusion: The present study confirmed the increasing tendency to adopt SLN
biopsy for axillary staging in patients who achieved complete response with initial
nodal metastasis. It could be expected that the mapping methods for patients
receiving NAC have become diverse, including RI, vital dye, and indocyanine
green fluorescence. The implementation of SLN biopsy after NAC will grow in the
coming years due to an increasing demand of minimally invasive surgery.
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1 Introduction

Axillary lymph node (ALN) status represents an important
prognostic factor in breast cancer patients without distant
metastasis. The accurate assessment of nodal status is paramount
to tumor staging and optimal treatment decision. Sentinel lymph
node (SLN) biopsy has become the standard surgical procedure for
axillary staging with fewer complications compared to ALN
dissection (ALND). However, most studies reported that SLN
surgery was performed for patients in early clinical stages (1, 2).
Advanced breast cancer patients, particularly those with lymph
node metastasis, undergo neoadjuvant chemotherapy (NAC) to
downstage the tumor, which may allow SLN biopsy if the initial
nodal disease becomes node-negative after NAC (3-6).

In several prospective trials, a relatively lower detection rate and
a higher false negative rate (FNR) were observed in SLN biopsy after
NAC as compared to upfront surgery (7-10). Therefore, the
consensus of SLN biopsy after NAC was made with more than
two mapping procedures and more than three harvested SLNs. A
previous longitudinal analysis showed an increasing tendency to
incorporate SLN biopsy in node-negative patients after NAC with
initial node metastasis (11). Although adherence to traditional
treatment modality was not changed, subsequent SLN biopsy
implementation for patients with complete nodal response after
NAC could be expected.

This study aimed to investigate the application of SLN biopsy
after NAC for locally advanced breast cancer patients in the current
clinical setting by conducting a web-based survey among breast
surgeons who are members of the Korean Breast Cancer
Society (KBCS).

2 Materials and methods
2.1 Study design and participants

We conducted a survey of KBCS members from December 2020
to November 2021. The questionnaire could be accessed with an
online link for the Google survey form. The participants were breast
cancer surgeons who practice in Korea. We collected information
on the clinical experience of the respondents and the size of
hospitals (regarding the number of beds and the number of breast
surgeons in their hospitals). The questionnaire comprised 14
questions about axillary surgery. This study was approved by the
Institutional Review Board of the National Cancer Center (approval
no. NCC 2020-0338).

2.2 Questionnaire statements

The participants were provided with questions regarding the
following topics (1): surgical procedures for patients with NAC
response in preoperative imaging examination (2), mapping
methods for axillary staging in patients with axillary metastatic
breast cancer [mapping using indocyanine green fluorescence
(ICG-F) with a near-infrared (NIR) camera and its applicability
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were also surveyed] (3), surgical procedure for unidentified SLNs
(4), surgical procedures when SLN metastasis from SLN biopsy was
absent (5), surgical procedures for metastasis to less than two SLNs
as a result of intraoperative biopsy (6), surgical procedures for
metastasis to less than two SLNs as a result of a final pathologic
report, and (7) surgical procedures for metastasis to more than
three SLNs as a result of final pathology.

2.3 Statistical analysis

This questionnaire study was descriptive by nature. The sample
size was calculated to be 580, considering the maximum sample size
of 1,160 (the number of surgeons who are KBCS members) and a
response rate of 50%. The datasets generated or analyzed during this
study are available from the corresponding author on reasonable
request. The responses to the questionnaire were presented by
domain, along with the sample size (N) and percentage
breakdown based on the general characteristics of the survey
participants. For categorical variables, percentages were calculated
using tests such as the chi-square test or Fisher’s exact test.

3 Results

A total of 135 surgeons out of 1,160 KBCS members (11.6%)
provided survey responses. Most participants were from hospitals
with <1,000 beds, and 32.1% were from hospitals with >1,000 beds
(Figures 1A, B). While the surgical experience of the respondents
varied, it was evenly distributed, with 51.8% of the respondents
having >10 years of experience as breast surgeons (Figure 2).

Regarding the surgical procedures for patients with NAC
response in preoperative imaging examination, 96.3% of the
respondents would perform SLN biopsy first (Figure 3).
Regarding the mapping methods for axillary staging in patients
with axillary metastatic breast cancer, 48.1% of the respondents
used the combined method of dye and RI, followed by 32% who
used RI alone and 17.3% who used dye alone. Two surgeons
answered that they would use RI with the addition of vital dye if
the former was insufficient to detect SLNs (Figure 4). Regarding the
mapping method of ICG-F with a NIR camera, 76.1% of the
respondents were aware of this mapping method, 18.7% had
performed this method, 76.5% of respondents would elect this
method, and 23.5% of surgeons would avoid it. The following
question showed that the cost of purchasing and setting up an
NIR camera was a roadblock to applying this method in a cost-
effective manner (Figure 5). Regarding unidentified SLNs after
NAC, 53% of the respondents would perform ALN dissection,
and 43.3% would dissect suspicious lymph nodes (ALN sampling,
ALNS). Some surgeons would make their decisions in consideration
of the initial stage, NAC response, and the presence of initial fine
needle aspiration biopsy. Regarding surgical procedures when SLN
metastasis from SLN biopsy was absent, 67.7% of the respondents
would end the surgery, 29.3% would proceed with additional lymph
node sampling, and 3% would perform ALN dissection. Regarding
surgical procedures for metastasis to less than two SLNs as a result
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FIGURE 1

Size of hospitals. (A) The size of hospitals regarding the number of beds presented. In total, 49% of respondents worked in hospitals with 500-999
beds, followed by 32% of more than 1,000 beds. (B) The size of hospitals regarding the number of surgeons presented. The majority of respondents
worked in hospitals with less than two surgeons, and the median number was 3.
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of intraoperative biopsy, 60.2% of the respondents would perform
ALN dissection, 33.8% would perform ALNS, and 6% would end
the surgery without further dissection. Regarding surgical
procedures for metastasis to less than two SLNs as a result of
final pathology, 57.1% of the respondents would add adjuvant
radiotherapy, while 25.6% would proceed with ALN dissection.
Some surgeons answered that they would consider the number of
harvested lymph nodes or the ratio. Regarding surgical procedures
for metastasis to more than three SLNs as a result of final pathology,
67.2% of the respondents would perform additional ALN
dissection, while 26.9% would add axillary radiotherapy
(Figures 6A-E).

4 Discussion

SLN biopsy has been adopted for axillary staging in patients
with node-negative early breast cancer. Since NAC was widely
accepted as a method to downgrade the tumor in order to reduce
the surgical burden, a question has been raised on whether SLN
biopsy could replace conventional ALN dissection in patients with

m<5
m5-9
= 10-14

®>15

FIGURE 2

The experience as surgeons of respondents (years). The years of
experience are categorized by a 5-year interval scale corresponding
to less than 5, 5-9 years, 10-14 years, and more than 15 years. The
experience as surgeons varied and was evenly distributed.
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initial node metastasis. Several studies were conducted to determine
the accuracy of SLN biopsy after NAC (3, 7-9, 12, 13). In the
SENTINA prospective, a multicenter cohort study, quadripartite
participants according to clinical axillary nodal status were
evaluated to determine the accuracy of SLN biopsy before and
after chemotherapy. Among 715 (41%) of 1,737 patients with
initially suspicious nodes who underwent NAC, 592 patients
(83%) converted to node-negative. SLN detection rate using
lymphoscintigraphy was 80.4% in this patient group, which was
lower than the rate of 99.2% in the group of patients with SLN
biopsy before NAC. For the combined mapping technique with the
additional use of blue dye, the detection rate reportedly increased to
87.8%, and a higher number of SLN was detected, which
significantly lowered the FNR (16.0% with radio-colloid alone vs.
8.6% with radio-colloid and blue dye). Patients who had removal of
one SLN had an FNR of 24.3%, while those who had removal of
more than three SLNs had an FNR of <10% (10). In the protocol
B32 study of the National Surgical Adjuvant Breast and Bowel
Project (NSABP), FNR increased to 17.7% with the detection of one
lymph node (LN), while FNR was 10.0% with the removal of more
than two SLNs (14). The American College of Surgeons Oncology

m SLN biopsy

m ALN
dissection

FIGURE 3

Proportion of surgical procedures in case with the response to
neoadjuvant chemotherapy (NAC) in a preoperative imaging study.
In total, 96.3% of respondents answered to perform sentinel lymph
node biopsy first in case with the response to NAC in a preoperative
imaging study.
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FIGURE 4

Mapping methods for the evaluation of axillary stage in patients with
axillary metastatic breast cancer after neoadjuvant chemotherapy. In
total, 48% of respondents answered to use the dual method of
radioactive isotope (RI) and dye to axillary mapping, followed by 32%
of Rl alone, 17% of dye alone, and 2% of Rl and indocyanine green.

Group (ACOSOG) Z1071 trial also showed FNR of 12.6% after
NAC with 22 SLNs, which significantly decreased with the
combined use of blue dye and radiolabeled colloid (P = 0.05,
10.8% with combined use vs. 20.3% with single agent) (7). These
findings led us to focus on the improvement of the detection rate
and the number of SLNs. In 2018, many medical centers began to
adopt the practice that routine ALND should not be the standard
treatment for SLN-positive patients, except in cases where
radiotherapy is not an option (15).

To date, the optimal material for SLN biopsy has been studied
to improve the identification rate of SLNs (16). Blue dye and RI
were widely used as single agents or in combination. Blue dye
reportedly had higher FNR than that of RI or the combination
method. On the other hand, the RI method required an injection
technique and lymphoscintigraphy. ICG was introduced as an
alternative method with a reported detection rate of 98% and a
sensitivity rate of 92%. However, ICG could spread to adjacent
tissues to yield an increase in the number of SLNs. Recently, ICG-F
showed a significantly better identification rate of SLNs than blue
dye, similar to that of RI. In our phase II, prospective case-control
study (17), the feasibility of ICG-F following detection using NIR
light source combined with RI as a dual mapping method was
demonstrated. In this study, the identification rate of ICG-F and RI
was higher than that of RI alone (98.3% vs. 94.7%). Another study of
ours has been conducted to investigate the differences between
several dual methods, with the combination of ICG-F, RI, and blue
dye, for SLN mapping, for which we anticipated promising results.
Regarding the familiarity of the respondents with ICG-F with the
NIR camera, 18.7% had used this method, 76.1% had heard of this
method without using it, and 76.5% would consider the application
of ICG-F with the NIR camera. As such, we can expect that this
method for axillary staging surgery could be adopted more.

In this study, we asked the KBCS members about the methods
and procedures for axillary staging after NAC in patients with locally
advanced breast cancer by a web-based questionnaire. For patients
with NAC response in preoperative imaging study, 96.3% of the
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FIGURE 5

The familiarity of indocyanine green (ICG) with a near-infrared (NIR)
camera as a mapping method. (Above) To the question about the
familiarity of ICG with NIR camera, (A) 3.7% of respondents
answered to have not known the method, (B) 18.7% with
experiences to use it, and (C) 76.1% with knowledge. (Below) To the
question about the applicability of ICG with NIR camera, (A) 23.5%
of respondents answered to avoid it and (B) 76.5% had interest to
apply it as a mapping method.

surgeons would perform SLN biopsy first. Almost half of the surgeons
chose dual mapping with RI and dye in this setting. In the absence of
SLN metastasis, 67.7% of the surgeons would not proceed with
further dissection, while 29.3% would conduct ALNS and 3%
would perform ALN dissection from the beginning. Most surgeons
would elect additional ALN dissection in case of SLN metastasis, or
axillary radiotherapy was favored if metastasis was identified as a
result of final pathology. Lee et al. documented a change in surgeons’
behaviors with increasing adoption of SLN biopsy in patients with
node-negative conversion after NAC between 2013 and 2017. The
proportion of surgeons in preference of SLN biopsy increased from
53.5% in 2013 t0 92.1% in 2017. In 2013, 53.5% of the surgeons would
prefer additional ALN dissection, and this figure decreased to 36.8%
in 2017 in the absence of SLN metastasis. A similar trend to apply
minimal axillary surgery in the current clinical setting was observed
in this study. Only 3% of the respondents would perform ALN
dissection first in the absence of SLN metastasis. It might be affected
from previous studies with the feasibility of SLN biopsy by using
combined mapping procedures. Another possible reason for the
decreasing trend of ALN dissection might be the influence of NAC,
which normalizes axillary LNs in preoperative imaging examination.
Without residual suspicious LNs, surgeons would not prefer to
perform ALN dissection but would choose additional ALNS in
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Axillary surgery after neoadjuvant chemotherapy (NAC). (A) In case of unidentified sentinel lymph node (SLN), 53% of respondents answered to
perform axillary lymph node dissection (ALND), followed by 43.3% of axillary lymph node (ALN) sampling. (B) In case of the absence of SLN
metastasis with SLN biopsy, 67.7% of respondents answered to perform SLN biopsy only, followed by 29.3% and 3% of ALN sampling and ALND,
respectively. (C) In case of less than two SLN metastasis with SLN biopsy, 60.2% of respondents answered to perform ALND first, followed by 33.8%
and 6% of ALN sampling and SLN biopsy, respectively. (D) In case of less than two SLN metastasis on the final pathologic report, 57.1% of
respondents answered to proceed with radiotherapy, followed by 25.6% and 9% of ALND and observation without further treatment, respectively.
(E) In case of more than three SLN metastasis on the final pathologic report, 67.2% of respondents answered to proceed with additional ALND

surgery, followed by 26.9% of radiotherapy.

consideration of LN ratio. In the aspect of surgeon’s experience, 5.8%
of the respondents who had >10 years of clinical experience as breast
surgeons would perform ALN dissection in the absence of SLN
metastasis with SLN biopsy, while 1.6% of those with 5-10 years of
experience would conduct ALN dissection.

Our study had some limitations, given the survey nature of the
study. First, to simplify the survey, we did not consider the influence
of demographic and clinical parameters, such as age, tumor
histology, and risk factors. Second, we could not evaluate in detail
the determinants of the decision-making process of the participants.
Third, the number of participants was small, which could be
explained by the fact that, among the KBCS members, the total
number of surgeons in large hospitals who perform NAC was
relatively lower than our estimate.

In conclusion, our findings confirmed the increasing tendency
to adopt SLN biopsy as axillary staging in patients who achieved
complete response with initial nodal metastasis. It could be expected
that the mapping methods for patients who underwent NAC have
become diverse, including RI, vital dye, and ICG-F. The
implementation of SLN biopsy after NAC will likely grow in the
coming years due to the increasing demand of minimally
invasive surgery.

Data availability statement
The datasets presented in this study can be found in online

repositories. The names of the repository/repositories and accession
number(s) can be found below: Not applicable.

Frontiers in Oncology

Ethics statement

The Institutional Review Board of our institute approved the
study protocol (approval number: NCC 2020-0338). This study was
conducted in accordance with the guidelines of the Declaration of
Helsinki. Written informed consent was waived due to the nature of
the questionnaire study.

Author contributions

Research design: SL, S-YJ, JH, S-KK, and E-GL. Writing or
critical revision of the paper: E-GL, ML, and SL. Data analysis: ML,
E-GL, and SL. All authors contributed to the article and approved
the submitted version.

Funding

This research was supported by National Cancer Center
Research Grant (NCC-2010242-3, NCC2310621-1) by the
National Cancer Center, Republic of Korea.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

frontiersin.org


https://doi.org/10.3389/fonc.2023.1235938
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Lee et al.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated

References

1. Osorio-Silla I, Gomez Valdazo A, Sanchez mendez ]I, York E, Diaz-Almiron,
Gomez Ramirez, et al. Is it always necessary to perform an ALND after NAC. Ann R
Coll Surg Engl (2019) 101(3):186-92. doi: 10.1308/rcsann.2018.0196

2. Kim T, Giuliano AE, Lyman GH. Lymphatic mapping and sentinel lymph node biopsy in
early-stage breast carcinoma: a metaanalysis. Cancer (2006) 106(1):4-16. doi: 10.1002/cncr.21568

3. Srour MK, Tseng J, Luu M, Alban RF, Giuliano AE, Chung A. Patterns in the use
of axillary operations for patients with node-positive breast cancer after neoadjuvant
chemotherapy: A National Cancer Database (NCDB) analysis. Ann Surg Oncol (2019)
26(10):3305-11. doi: 10.1245/s10434-019-07540-3

4. Kang YJ, Han W, Park SJ, You JY, Yi HW, Park S, et al. Outcome following
sentinel lymph node biopsy-guided decisions in breast cancer patients with conversion
from positive to negative axillary lymph nodes after neoadjuvant chemotherapy. Breast
Cancer Res Treat (2017) 166(2):473-80. doi: 10.1007/s10549-017-4423-1

5. Mamtani A, Barrio AV, King TA, Zee K, Plitas G, Pilewskie M, et al. How often
does neoadjuvant chemotherapy avoid axillary dissection in patients with histologically
confirmed nodal metastases? Results of a prospective study. Ann Surg Oncol (2016) 23
(11):3467-74. doi: 10.1245/510434-016-5246-8

6. Diego EJ, McAuliffe PF, Soran A, McGuire KP, Johnson RR, Bonaventura M, et al.
Axillary staging after neoadjuvant chemotherapy for breast cancer: A pilot study
combining sentinel lymph node biopsy with radioactive seed localization of pre-
treatment positive axillary lymph nodes. Ann Surg Oncol (2016) 23(5):1549-53. doi:
10.1245/5s10434-015-5052-8

7. Boughey JC, Suman V], Mittendorf EA, Ahrendt GM, Wilke LG, Taback B, et al.
Sentinel lymph node surgery after neoadjuvant chemotherapy in patients with node-
positive breast cancer: the ACOSOG Z1071 (Alliance) clinical trial. JAMA (2013) 310
(14):1455-61. doi: 10.1001/jama.2013.278932

8. Classe JM, Loaec C, Gimbergues P, Alran S, Tunon de Lara, Dupre PF, et al.
Sentinel lymph node biopsy without axillary lymphadenectomy after neoadjuvant
chemotherapy is accurate and safe for selected patients: the GANEA 2 study. Breast
Cancer Res Treat (2019) 173(2):343-52. doi: 10.1007/s10549-018-5004-7

9. Tee SR, Devane LA, Evoy D, Rothwell J, Geraghty ], Prichard RS, et al. Meta-
analysis of sentinel lymph node biopsy after neoadjuvant chemotherapy in patients

Frontiers in Oncology

06

10.3389/fonc.2023.1235938

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

with initial biopsy-proven node-positive breast cancer. Br ] Surg (2018) 105(12):1541—
52. doi: 10.1002/bjs.10986

10. Kuehn T, Bauerfeind I, Fehm T, Fleige B, Hausschild M, Helms G, et al. Sentinel-
lymph-node biopsy in patients with breast cancer before and after neoadjuvant
chemotherapy (SENTINA): a prospective, multicentre cohort study. Lancet Oncol
(2013) 14(7):609-18. doi: 10.1016/S1470-2045(13)70166-9

11. Lee SB, Yu JH, Park H, Kim H]J, Park SH, Chae BJ, et al. Sentinel node biopsy
after neoadjuvant chemotherapy: A survey of clinical practive. Asian J Surg (2019) 42
(1):314-9. doi: 10.1016/j.asjsur.2018.06.004

12. Galimberti V, Fontana SKR, Maisonneuve P, Steccanella F, Vento AR, Intra M,
et al. Sentinel node biopsy after neoadjuvant treatment in breast cancer: Five-year
follow-up of patients with clinically node-negative or node-positive disease before
treatment. Eur J Surg Oncol (2016) 42(3):361-8. doi: 10.1016/j.ejs0.2015.11.019

13. Vugts G, Maaskant-Braat AJG, Roos WK, Voogd AC, Nieuwenhuijzen GAP.
Management of the axilla after neoadjuvant chemotherapy for clinically node positive
breast cancer: A nationwide survey study in The Netherlands. Eur J Surg Oncol (2016)
42(7):956-64. doi: 10.1016/j.€js0.2016.03.023

14. Krag DN, Anderson SJ, Julian TB, Brown AM, Harlow SP, Ashikaga T, et al.
Technical outcomes of sentinel-lymph-node resection and conventional axillary-
lymph-node dissection in patients with clinically node-negative breast cancer: results
from the NSABP B-32 randomised phase III trial. Lancet Oncol (2007) 8(10):881-8. doi:
10.1016/51470-2045(07)70278-4

15. Isik A, Grassi A, Soran A. Positive axilla in breast cancer; clinical practice in
2018. Eur ] Breast Health (2018) 14(3):134-5. doi: 10.5152/ejbh.2018.4132

16. Thongvitokomarn S, Polchai N. Indocyanine green fluorescence versus blue dye
or radioisotope regarding detection rate of sentinel lymph node biopsy and nodes
removed in breast cancer: A systematic review and meta-analysis. Asian Pac ] Cancer
Prev (2020) 21(5):1187-95. doi: 10.31557/APJCP.2020.21.5.1187

17. Jung SY, Han JH, Park SH, Lee EG, Kwak JH, Kim SH, et al. The sentinel lymph
node biopsy using indocyanine green fluorescence plus radioisotope method compared
with the radioisotope-only the method for breast cancer patients after neoadjuvant
chemotherapy: A prospective, randomized, open-label, single-center phase 2 trial. Ann
Surg Oncol (2019) 26(8):2409-16. doi: 10.1245/510434-019-07400-0

frontiersin.org


https://doi.org/10.1308/rcsann.2018.0196
https://doi.org/10.1002/cncr.21568
https://doi.org/10.1245/s10434-019-07540-3
https://doi.org/10.1007/s10549-017-4423-1
https://doi.org/10.1245/s10434-016-5246-8
https://doi.org/10.1245/s10434-015-5052-8
https://doi.org/10.1001/jama.2013.278932
https://doi.org/10.1007/s10549-018-5004-7
https://doi.org/10.1002/bjs.10986
https://doi.org/10.1016/S1470-2045(13)70166-9
https://doi.org/10.1016/j.asjsur.2018.06.004
https://doi.org/10.1016/j.ejso.2015.11.019
https://doi.org/10.1016/j.ejso.2016.03.023
https://doi.org/10.1016/S1470-2045(07)70278-4
https://doi.org/10.5152/ejbh.2018.4132
https://doi.org/10.31557/APJCP.2020.21.5.1187
https://doi.org/10.1245/s10434-019-07400-0
https://doi.org/10.3389/fonc.2023.1235938
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Questionnaire study of application about sentinel lymph node biopsy surgery in locally advanced breast cancer patients who received neoadjuvant chemotherapy
	1 Introduction
	2 Materials and methods
	2.1 Study design and participants
	2.2 Questionnaire statements
	2.3 Statistical analysis

	3 Results
	4 Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /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

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /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
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


