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Post-Operative Functional Outcomes
in Early Age Onset Rectal Cancer
REACCT Collaborative

Centre for Colorectal Disease, St Vincent's University Hospital, Dublin, Ireland

Background: Impairment of bowel, urogenital and fertility-related function in patients
treated for rectal cancer is common. While the rate of rectal cancer in the young (<50
years) is rising, there is little data on functional outcomes in this group.

Methods: The REACCT international collaborative database was reviewed and data on
eligible patients analysed. Inclusion criteria comprised patients with a histologically
confirmed rectal cancer, <50 years of age at time of diagnosis and with documented
follow-up including functional outcomes.

Results: A total of 1428 (n=1428) patients met the eligibility criteria and were included in
the final analysis. Metastatic disease was present at diagnosis in 13%. Of these, 40%
received neoadjuvant therapy and 50% adjuvant chemotherapy. The incidence of post-
operative major morbidity was 10%. A defunctioning stoma was placed for 621 patients
(43%); 534 of these proceeded to elective restoration of bowel continuity. The median
follow-up time was 42 months. Of this cohort, a total of 415 (29%) reported persistent
impairment of functional outcomes, the most frequent of which was bowel dysfunction
(16%), followed by bladder dysfunction (7%), sexual dysfunction (4.5%) and infertility (1%).

Conclusion: A substantial proportion of patients with early-onset rectal cancer who
undergo surgery report persistent impairment of functional status. Patients should be
involved in the discussion regarding their treatment options and potential impact on quality
of life. Functional outcomes should be routinely recorded as part of follow up alongside
oncological parameters.

Keywords: functional outcome, young rectal cancer, patient reported outcome (PROM), rectal cancer, early onset
rectal cancer
INTRODUCTION

While globally colorectal cancer incidence rates are overall predominantly stable or declining, a slew
of data suggests that in Westernised countries incidence in the younger population (<50 years) is
markedly increasing (1–8). Although there is no agreed definition of ‘young-onset’ colorectal
cancer, most literature includes those diagnosed at ≤ 50 years of age (9–11). A proportion of these
are due to inherited colorectal cancer syndromes (e.g. Lynch syndrome, familial adenomatous
polyposis etc.); however, the majority are sporadic (9). Colorectal cancer in the young demonstrates
some distinct features comparative to the disease which occurs in the older age group. The vast
majority of the increase in incidence is accounted for by left-sided tumors, with little-no increase in
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right-sided neoplasms (9, 10, 12). Compared to the older age
group, a greater proportion of young rectal cancers present
symptomatically, rather than being detected incidentally or by
screening. Despite this, the interval from onset of symptoms to
diagnosis is on average six months greater for the young cohort
than in older adults (13, 14). As such these patients tend to
present with a more advanced stage at diagnosis, with 71%
diagnosed at stage III or IV (15, 16). In addition, high risk
features such as signet-ring mucinous histology and poor
differentiation are more frequently seen. However, these factors
do not confer a worse prognosis, with stage-adjusted cancer-
specific survival similar or better than older patients (10, 17–19).
This may reflect more aggressive treatment strategies. Young
patients with rectal cancer are more likely than older patients to
undergo systemic therapy and complex surgical interventions for
equivalent stage disease (19–21).

Functional impairment after treatment for rectal cancer is
unfortunately common. With respect to low anterior resection
syndrome (LARS), the reported incidence of major
symptomatology after curative restorative anterior resection
varies from 37 to up to 90% of patients (22–26). The presence
of a stoma, whether permanent or temporary, has negative
effects on body image – which may persist even after
restoration of bowel continuity – and may delay the ability of
young patients to return to work (27). Urogenital symptoms
are less frequently discussed by healthcare providers but are
also common (28, 29).

A diagnosis of rectal cancer in the young carries several
special considerations. The increased frequency of adverse
pathological features warrants aggressive management
strategies to ensure optimal oncological outcomes.
Nevertheless, long-term health-related quality of life (HRQOL)
is also of critical importance. Particular consideration should be
given to preservation of a functional sphincter complex,
avoidance of a permanent stoma and autonomic nerve sparing.
Other special considerations include fertility and the potential
impact of pelvic radiotherapy and surgery, especially in female
patients of child-bearing age. The importance of measuring
functional outcomes after treatment for rectal cancer in
addition to post-operative morbidity and oncological outcomes
is increasingly recognized and reported. There is a paucity of data
examining functional impairment after rectal cancer treatment
in young-onset patients (30). This study evaluated
gastrointestinal, genitourinary and fertility concerns in a large
cohort of young-onset rectal cancer patients.
METHODS

Study Participants
An international multicentre observational study to assess the
functional outcomes of patients diagnosed with early age onset
rectal cancer was performed. Inclusion criteria were adults aged
between 18 and 49 years with a histologically confirmed
diagnosis of rectal cancer, with known post-operative bowel,
bladder or sexual functional status.
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Data Collection and Analysis
Patients who fulfilled the inclusion criteria of the study were
selected from the REACCT Collaborative database. All
participating institutions are tertiary referral units with
specialist expertise in CRC. Ethical approval was sought at an
individual institutional level. Collected data included baseline
patient demographics, clinical, stage, surgical, and treatment
data, and functional outcomes. A microscopically clear
resection (R0) was defined by a tumor-free resection margin of
at least 1 mm. Bowel dysfunction was defined as frequency,
urgency, clustering or incontinence. Bladder dysfunction was
defined as voiding difficulties or need for catheterization.
Comprehensive investigation was required for a diagnosis of
infertility. Basic descriptive statistics were calculated.
RESULTS

A total of 1,428 patients were included in the study. The median
(range) age was 42 (18–49) years and 816 (57%) were male.
Median (range) BMI was 22 (13–50). The majority (86%) had
non-metastatic disease. Baseline demographics are summarised
in Table 1.

All patients underwent surgical intervention with 97%
(n=1395) having an elective procedure. Neoadjuvant therapy
was administered to 39% patients. The median (range) interval
to surgery was 8 (4-67) weeks. The most commonly performed
operation was a low anterior resection (LAR) whilst 17%
underwent an APR and 19% had another procedure such as
local excision (LE). Defunctioning stomas were placed in two-
thirds of those undergoing LAR. Adjuvant chemotherapy was
given to 51% (n=724). Operative details are summarized
in Table 2.

The rate of major post-operative morbidity within 30 days
was 9.6%, with ileus the most commonly reported post-operative
morbidity. The median follow-up was 42 months (range 1-180).
The most common functional impairment related to the
TABLE 1 | Baseline demographics and clinical characteristics.

N = 1428

Median age (range 42 (18-49)
Male 816 (57%)
Median BMI (range) 22 (13-50)
cTNM stage
I-III 1244
IV 184
Distance to anal verge; Median (range) 8 (0-15)
Neoadjuvant therapy 572
Type of neoadjuvant therapy
Chemoradiotherapy 487
Radiotherapy only 12
pTNM stage
I
II 374
III 516
IV 206
R0 resection 1212
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gastrointestinal tract. Symptoms of bowel dysfunction such as
frequency, urgency, clustering or incontinence were present in
17% (n=235). Urinary dysfunction (e.g. voiding difficulties or the
need for intermittent self-catheterization) was reported by 7%
(n=100) whilst 6% (n=65) experienced symptoms of sexual
dysfunction. Only fifteen patients reported fertility-
related problems.
DISCUSSION

In general, some degree of functional impairment post treatment
for rectal cancer is extremely common. With respect to bowel
dysfunction, as outlined in the Introduction, rates of up to 90%
have been reported. These symptoms may persist well beyond the
initial post-operative phase, with as many as 71-74% patients
reporting some degree of faecal incontinence and rectal evacuation
difficulties at 15 years post-surgery (25, 31, 32). The prevalence of
major LARS at long-term follow up is high, with data from a
recent meta-analysis reporting its frequency at 41% (33, 34). The
need for a defunctioning stoma may also be associated with post-
operative LARS (35, 36). Furthermore, a longer interval from
stoma formation to restoration of bowel continuity may be
associated with worse final bowel function, particularly with
respect to urgency and continence (35, 37). In the present study
of functional outcomes in young patients with rectal cancer, 29%
reported bowel, bladder and/or sexual dysfunction.

Impairment of bladder and sexual function in patients with
rectal cancer are also common, although these are less frequently
reported on than bowel dysfunction, especially in female patients
(38, 39). These effects are primarily due to division of the pelvic
autonomic nerves during surgery, although some symptoms may
also be a sequela of pelvic radiotherapy. Aside from impact on
bowel function, presence of a stoma is associated with worse
sexual function, negative body image and a delay in return to
work (27, 40). Rates of urinary dysfunction post treatment range
from 58-77% of patients reporting urgency, 46% voiding
difficulty and 20-63% urinary incontinence (39, 41). Rectal
cancer patients also report more sexual dysfunction symptoms
Frontiers in Oncology | www.frontiersin.org 3
and body image issues comparative to those with more proximal
neoplasms. Up to 54% of male rectal cancer survivors report
erectile dysfunction in contrast to 25% of those with colonic
cancer (42). In women, dyspareunia occurs in 26-53% and
vaginal dryness in up to 75% (39, 43). Incidence of sexual
dysfunction in both males and females appears to be associated
those undergoing with APR and who received NCRT (38, 39,
44, 45).

The data above pertain to patients of all ages. Despite the
rapid acceleration in rectal cancer incidence in the younger
population, there is scant literature specifically examining post-
operative functional outcomes in young-onset rectal cancer
patients. Nevertheless, this cohort has specific needs and
considerations. Data from the QoLiRECT study suggests that
younger patients are disproportionately affected by LARS (34).
Aside from impact on bowel function, presence of a stoma is
associated with worse sexual function, negative body image and a
delay in return to work (27, 40). For premenopausal female
patients the effect of treatment on fertility must also be borne in
mind, primarily due to pelvic radiotherapy but also potentially
from adhesions post pelvic surgery and the effect of
chemotherapeutic drugs such as oxaliplatin (46–49).

To our knowledge, this is the first large-scale series reporting
the incidence of bowel, urogenital and fertility-related
dysfunction in a cohort of young-onset rectal cancer patients.
Although not approaching the rates reported in some of the
literature described above, nevertheless a substantial minority of
patients reported impairment of at least one functional domain.
In line with the existing body of literature, bowel dysfunction was
the most prevalent functional impairment, followed by bladder
and sexual dysfunction. There are several acknowledged
contributing factors which increase the likelihood of functional
impairment post-operatively. These include tumor height – thus
influencing the surgical procedure undertaken and feasibility of
sphincter preservation -, administration of NCRT, TME versus
organ sparing approaches, and occurrence of post-operative
morbidity, in particular anastomotic leak.

Many of the factors described above which affect functional
impairment post-treatment are non-modifiable. Therefore,
thorough pre-operative counselling on the potential outcomes
to ensure informed consent and engaging in a shared decision-
making process with these patients on the risks and benefits of
individual treatment options is critical. This process may be
assisted by utilization of aids such as the pre-operative LARS
score (POLARS) tool, a nomogram which inputs clinico-
pathological characteristics including patient age, tumor height,
administration of NCRT, planned total or partial mesorectal
excision and plan for a defunctioning stoma in order to predict
the likelihood of post-operative bowel dysfunction (50). Models
also exist to predict the likelihood of permanent stoma at 2 years
post-operatively and may similarly be used to assist in providing
informed consent and facilitate shared decision-making between
patients and healthcare providers (51). Patients of reproductive
age should be specifically counselled on and referred for fertility
preservation options prior to commencement of treatment (20,
52, 53).
TABLE 2 | Operative details and post-operative morbidity.

N = 1428

Elective surgery 1395 (97%)
Mechanical bowel preparation 1000
Median interval to surgery; weeks (range) 8 (4-67)
Type of operation
Abdominoperineal resection 244
Low anterior resection 907 (64%)
Other 277
Operative approach
Laparoscopic 576
Open 822
Robotic 30
Defunctioning ileostomy 621 (43%)
In-hospital mortality 52
Major post-operative complication (Clavien Dindo 3-4) 143
Ileostomy reversal 534
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Consideration should be given to organ or sphincter-
preserving and nerve-sparing approaches where feasible
without threatening oncological safety. Data from the
International Watch and Wait Database suggests that a
strategy of non-operative management in young-onset patients
with a cCR is not associated with worse oncological outcomes
(54). For low-risk early rectal cancers, organ-sparing local
excision in the form of transanal endoscopic microsurgery
(TEM) or transanal minimally invasive surgery (TAMIS) with
or without NCRT may be adequate and avoid the functional
morbidity associated with total mesorectal excision (55–58). In
patients with locally advanced rectal cancer, total neoadjuvant
treatment (TNT) in the form of radiotherapy with either
induction or consolidation chemotherapy appears to result in
increased rates of pCR, reduced toxicity comparative to adjuvant
chemotherapy and improved survival (59–62). For patients
requiring TME, there is some evidence in the literature to
suggest that utilization of a robotic-assisted approach over
laparoscopic may facilitate sparing of the pelvic autonomic
nerves and thus reduce the incidence of post-operative bladder
and sexual dysfunction (63–67). However, further data will be
required to definitively confirm this. In this series, only 2% of
procedures were undertaken robotically, although this
proportion is likely to increase over time with the burgeoning
uptake of the technology.

The decision whether to place a defunctioning stoma should
be carefully weighed against the negative impacts on sexual
function, ability to return to work and body image (20, 27, 40,
42). Early recognition and prompt treatment of anastomotic leak
is important to minimize adverse effects on long-term bowel
function (68–70). Restoration of bowel continuity where a
diverting stoma has been placed should be a priority, as a long
interval to reversal is associated with dysfunction (37).

In the immediate post-operative period, the major
consideration should be early recognition and prompt treatment
of morbidity, specifically anastomotic leak, to minimize the
recognized adverse effect of this complication on long-term
bowel function (68–70). After the immediate post-operative
period, restoration of bowel continuity where a diverting stoma
has been placed should be a priority, as a longer interval to reversal
of a defunctioning stoma is associated with a higher incidence of
long-term faecal incontinence (37). At long-term follow-up,
functional outcomes should be routinely recorded alongside
oncological parameters.

In conclusion, future studies focusing on patient-reported as
well as oncological outcomes in young rectal cancer patients will
result in improved characterization of functional outcomes in
this group. Enhanced functional outcomes via organ
preservation, sphincter preservation and other approaches will
have consequent positive effects on quality of life.
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et al. Neoadjuvant Chemotherapy With FOLFIRINOX and Preoperative
Chemoradiotherapy for Patients With Locally Advanced Rectal Cancer
(UNICANCER-PRODIGE 23): A Multicentre, Randomised, Open-Label,
Phase 3 Trial. Lancet Oncol (2021) 22(5):702–15. doi: 10.1016/S1470-2045
(21)00079-6

61. Bahadoer RR, Dijkstra EA, van Etten B, Marijnen CAM, Putter H, Kranenbarg
EM-K, et al. Short-Course Radiotherapy Followed by Chemotherapy Before
Total Mesorectal Excision (TME) Versus Preoperative Chemoradiotherapy,
TME, and Optional Adjuvant Chemotherapy in Locally Advanced Rectal
Cancer (RAPIDO): A Randomised, Open-Label, Phase 3 Trial. Lancet Oncol
(2021) 22(1):29–42. doi: 10.1016/S1470-2045(20)30555-6

62. Zaborowski A, Stakelum A, Winter DC. Systematic Review of Outcomes After
Total Neoadjuvant Therapy for Locally Advanced Rectal Cancer. Br J Surg
(2019) 106(8):979–87. doi: 10.1002/bjs.11171
May 2022 | Volume 12 | Article 868359

https://doi.org/10.1007/s00384-017-2826-4
https://doi.org/10.1007/s00423-020-01937-5
https://doi.org/10.1002/bjs.11591
https://doi.org/10.1007/s005950200001
https://doi.org/10.1007/s005950200001
https://doi.org/10.1111/j.1572-0241.2002.05782.x
https://doi.org/10.1111/j.1572-0241.2002.05782.x
https://doi.org/10.1016/j.ijsu.2018.06.031
https://doi.org/10.1111/codi.15095
https://doi.org/10.1007/s10151-021-02436-5
https://doi.org/10.1111/ans.15552
https://doi.org/10.1111/ans.15552
https://doi.org/10.1002/bjs.11092
https://doi.org/10.1097/DCR.0b013e31823d2606
https://doi.org/10.1111/codi.12758
https://doi.org/10.1007/s00520-013-1998-x
https://doi.org/10.1111/codi.14784
https://doi.org/10.1007/s00520-018-4204-3
https://doi.org/10.1007/s00520-018-4204-3
https://doi.org/10.1111/codi.14907
https://doi.org/10.1038/nrurol.2010.206
https://doi.org/10.1038/nrurol.2010.206
https://doi.org/10.1200/JCO.2005.05.256
https://doi.org/10.1016/j.ejogrb.2006.08.006
https://doi.org/10.1016/j.ejogrb.2006.08.006
https://doi.org/10.1097/01.ogx.0000251029.93792.5d
https://doi.org/10.1097/01.ogx.0000251029.93792.5d
https://doi.org/10.1007/BF00699417
https://doi.org/10.1002/bjs.10980
https://doi.org/10.1136/gutjnl-2016-312695
https://doi.org/10.1136/gutjnl-2016-312695
https://doi.org/10.1093/bjs/znab260
https://doi.org/10.1007/s00384-008-0483-3
https://doi.org/10.1007/s00384-008-0483-3
https://doi.org/10.1007/DCR.0b013e31820240b3
https://doi.org/10.1007/DCR.0b013e31820240b3
https://doi.org/10.1093/bjs/znab372
https://doi.org/10.1245/s10434-019-08155-4
https://doi.org/10.1245/s10434-019-07328-5
https://doi.org/10.1016/j.ejso.2020.07.018
https://doi.org/10.1016/S2468-1253(19)30410-8
https://doi.org/10.1111/ans.17429
https://doi.org/10.1016/S1470-2045(21)00079-6
https://doi.org/10.1016/S1470-2045(21)00079-6
https://doi.org/10.1016/S1470-2045(20)30555-6
https://doi.org/10.1002/bjs.11171
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


REACCT Collaborative Functional Outcomes Young Rectal Cancer
63. Kim JY, Kim N-K, Lee KY, Hur H, Min BS, Kim JH. A Comparative Study of
Voiding and Sexual Function After Total Mesorectal ExcisionWith Autonomic
Nerve Preservation for Rectal Cancer: Laparoscopic Versus Robotic Surgery.
Ann Surg Oncol (2012) 19(8):2485–93. doi: 10.1245/s10434-012-2262-1

64. Broholm M, Pommergaard H-C, Gögenür I. Possible Benefits of Robot-
Assisted Rectal Cancer Surgery Regarding Urological and Sexual
Dysfunction: A Systematic Review and Meta-Analysis. Colorectal Dis (2015)
17(5):375–81. doi: 10.1111/codi.12872

65. Wee IJY, Kuo L-J, Ngu JC-Y. Urological and Sexual Function After Robotic
and Laparoscopic Surgery for Rectal Cancer: A Systematic Review, Meta-
Analysis and Meta-Regression. Int J Med Robot (2021) 17(1):1–8. doi:
10.1002/rcs.2164

66. Wang G, Wang Z, Jiang Z, Liu J, Zhao J, Li J. Male Urinary and Sexual
Function After Robotic Pelvic Autonomic Nerve-Preserving Surgery for
Rectal Cancer. Int J Med Robot (2017) 13(1). doi: 10.1002/rcs.1725

67. Kim HJ, Choi G-S, Park JS, Park SY, Yang CS, Lee HJ. The Impact of Robotic
Surgery on Quality of Life, Urinary and Sexual Function Following Total
Mesorectal Excision for Rectal Cancer: A Propensity Score-Matched Analysis
With Laparoscopic Surgery. Colorectal Dis (2018) 20(5):O103–13. doi:
10.1111/codi.14051

68. Nesbakken A, Nygaard K, Lunde OC. Outcome and Late Functional Results
After Anastomotic Leakage Following Mesorectal Excision for Rectal Cancer.
Br J Surg (2001) 88(3):400–4. doi: 10.1046/j.1365-2168.2001.01719.x

69. Hain E, Manceau G, Maggiori L, Mongin C, Prost À la Denise J, Panis Y.
Bowel Dysfunction After Anastomotic Leakage in Laparoscopic Sphincter-
Frontiers in Oncology | www.frontiersin.org 7
Saving Operative Intervention for Rectal Cancer: A Case-Matched Study in 46
Patients Using the Low Anterior Resection Score. Surgery (2017) 161(4):1028–
39. doi: 10.1016/j.surg.2016.09.037

70. Mongin C, Maggiori L, Agostini J, Ferron M, Panis Y. Does Anastomotic
Leakage Impair Functional Results and Quality of Life After Laparoscopic
Sphincter-Saving Total Mesorectal Excision for Rectal Cancer? A Case-
Matched Study. Int J Colorectal Dis (2014) 29(4):459–67. doi: 10.1007/
s00384-014-1833-y

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.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated 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.

Copyright © 2022 REACCT Collaborative. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original author(s)
and the copyright owner(s) are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.
May 2022 | Volume 12 | Article 868359

https://doi.org/10.1245/s10434-012-2262-1
https://doi.org/10.1111/codi.12872
https://doi.org/10.1002/rcs.2164
https://doi.org/10.1002/rcs.1725
https://doi.org/10.1111/codi.14051
https://doi.org/10.1046/j.1365-2168.2001.01719.x
https://doi.org/10.1016/j.surg.2016.09.037
https://doi.org/10.1007/s00384-014-1833-y
https://doi.org/10.1007/s00384-014-1833-y
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	Post-Operative Functional Outcomes in Early Age Onset Rectal Cancer
	Introduction
	Methods
	Study Participants
	Data Collection and Analysis

	Results
	Discussion
	Data Availability Statement
	Ethics Statement
	REACCT Collaborative
	Author Contributions
	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 /LeaveColorUnchanged
  /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




