
Frontiers in Oncology | www.frontiersin.org

Edited by:
Lily Wu,

University of California,
Los Angeles, United States

Reviewed by:
Pasquale Ditonno,

University of Bari, Italy
Junhui Hu,

University of California,
Los Angeles, United States

*Correspondence:
Fukang Sun

sunfukang6@126.com
Juping Zhao

zhaojp01@126.com

†These authors have contributed
equally to this work

Specialty section:
This article was submitted to

Genitourinary Oncology,
a section of the journal
Frontiers in Oncology

Received: 08 March 2021
Accepted: 28 June 2021
Published: 27 July 2021

Citation:
Dai J, Fang C, Yang X, Huang X,

He W, Wang C, Zhao J and Sun F
(2021) Case Report: Rare Case of

Synchronous Neck Metastasis
From Metachronous Bilateral

Renal Cell Carcinoma.
Front. Oncol. 11:677714.

doi: 10.3389/fonc.2021.677714

CASE REPORT
published: 27 July 2021

doi: 10.3389/fonc.2021.677714
Case Report: Rare Case of
Synchronous Neck Metastasis
From Metachronous Bilateral
Renal Cell Carcinoma
Jun Dai1†, Chen Fang1†, Xiaoqun Yang2†, Xin Huang1, Wei He1, Chenghe Wang1,
Juping Zhao1* and Fukang Sun1*

1 Department of Urology, School of Medicine, Ruijin Hospital, Shanghai Jiao Tong University, Shanghai, China,
2 Department of Pathology, School of Medicine, Ruijin Hospital, Shanghai Jiao Tong University, Shanghai, China

Renal cell carcinoma (RCC) is a malignant tumor that can metastasize easily. Hence, many
patients have already developed metastasis when they are diagnosed. It is also one of the
most common tumors that metastasize to the head and neck through extranodal disease.
Herein, we reported a case of a 53-year-old man with cervical metastasis from bilateral
RCC. Interestingly, whole exome sequencing (WES) and clonal evolution analysis revealed
that bilateral renal tumor lesions and neck metastases (squamous cell carcinoma) share
the same subclones and a large number of gene variants, while the pathological
morphology is different (left nephrotic foci, a mixed pattern of mucinous tubular and
spindle cell carcinoma (MTSCC) with papillary adenoma; right renal foci, papillary renal cell
carcinoma (PRCC)). This was first reported in RCCs to the best of our knowledge. This
case suggests that genotype analysis can be a powerful supplementary examination for
clinical histopathological diagnosis. Gene detection has great significance for the accurate
diagnosis and treatment of RCC metastasis or multiple lesions.
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INTRODUCTION

Renal cell carcinoma (RCC) is the third most common metastatic tumor that metastasizes to the
head and neck, after lung cancer and breast cancer (1). Metastasis of RCC to the head and neck area
has been demonstrated primarily in the paranasal sinuses, parotid gland, mandible, larynx and
hypopharynx. RCC should be suspected whenever a metastatic lesion is encountered in the head
and neck area, even if the metastatic lesion is the first clinical presentation (2). The diagnosis of
metastatic RCC should be suspected in any patient even with a remote history of RCC. Several cases
of head and neck metastasis of RCC have been reported in the literature, but the genetic
characteristics and cloning analysis of the primary and metastatic lesions have not been reported.
The case reported herein was characterized by bilateral heterochronous renal tumors, in which the
third occurrent lesion first appeared in the right neck.
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CASE PRESENTATION

Clinical Findings
In June 2019, a 53-year-old man was admitted to a local hospital
due to a palpable “right neck mass”. He had no fever, dizziness,
fatigue, abdominal pain, backache, frequent urination, urgency,
or changes in urine color. There was no other positive clinical
sign on physical examination. No family history of hereditary
diseases was detected. After surgical resection, a metastatic
squamous cell carcinoma was diagnosed pathologically
(Figure 1A, left panel). In the following PET-CT (Positron
Emission Tomography-Computed Tomography) scan showed
nodular iso-density foci in the upper pole of the left kidney, with
a diameter of about 28.5 mm, SUVmax value of 8.3, increased
FDG (fluorodeoxyglucose) metabolism, indicative of malignant
lesions, and semi-oval infarct foci in the center of the right
kidney. On July 29, 2019, renal puncture was performed, and the
pathological diagnosis was epithelial tumor based on the
immunohistochemical positive results of relevant markers.
SPECT/CT (Single Photon Emission Computed Tomography)
showed no obvious abnormalities in blood flow perfusion,
uptake and excretion in both kidneys.

For further surgical treatment, the patient was transferred to
our hospital on August 12, 2019. The renal artery CTA
Frontiers in Oncology | www.frontiersin.org 2
(Computed Tomographic Angiography) results showed an
oblong iso-density foci of about 3.4 * 2.1 cm in the middle of
the right kidney, and a 4.4 * 4.2 cm-like circular iso-density
lesion in the upper left kidney (Figure 2). The local boundary
was unclear from the adjacent renal parenchyma. It was slightly
protruded on the surface of the renal parenchyma, and the lesion
was slightly uneven and enhanced by enhanced scan. There was
no obvious abnormality in the diagnosis of bilateral renal artery
CTA. Kidney magnetic resonance imaging (MRI) confirmed a
2.9 * 1.5 cm circular abnormal signal lesion in the middle of the
right kidney and a 3.6 cm diameter circular abnormal signal
lesion in the upper pole of the left kidney, which was isointense
on T1-weighted imaging (T1WI), a low signal area on fST2WI,
and hyperintense on DWI. The signal of the ADC map was
reduced, and a slight uneven enhancement was seen by enhanced
scan. Based on the above findings, the possible diagnosis was a
malignant tumor of the kidney.

On August 19, 2019, a laparoscopic radical nephrectomy (left)
was performed under general anesthesia. On December 12, 2019,
the patient was admitted to the hospital due to a “right kidney
mass”. After completing the relevant examinations, the “Da
Vinci Robot-Assisted Laparoscopic Partial Right Nephrectomy”
was successfully performed. No complication was observed and
the patient was discharged six days after surgery. The patient’s
A

B

FIGURE 1 | (A) Pathological examination of cervical mass revealed squamous cell carcinoma (left panel); pathological findings for the renal tumor were a mixed
pattern of mucinous tubular and spindle cell carcinoma (MTSCC) with papillary adenoma in the left kidney (middle panel); and a papillary renal cell carcinoma (PRCC)
in the right kidney (right panel). (B) Neoplastic cells in the neck and left kidney showed negative and positive staining for PAX8, respectively.
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condition currently remains stable. PET-CT scan re-examination
found no local recurrence or distant metastasis one year after
the operation.

Pathological and Genetic Findings
Histological examination of the radical nephrectomy specimen
of the left kidney showed a mixed pattern of mucinous tubular
and spindle cell carcinoma (MTSCC) with papillary adenoma
(Figure 1A, middle panel). Microscopy examination of the
partial nephrectomy of the right kidney revealed a papillary
renal cell carcinoma (PRCC) (Figure 1A, right panel). The
histological morphology and immunohistochemical results of
renal tumor were different from those of neck tumor. PAX8
staining showed positive expression (Figure 1B).

To further investigate their genetic characteristics, whole
exome sequencing (WES) was performed separately. A total of
304 putative somatic variants of 225 genes were identified in neck
tumor tissues, of which 10 were identified as driver gene
mutations, including CDKN2A, KMT2D and NSD1 mutations
that are common drivers of head and neck squamous cell
carcinoma (HNSC) (3). Similarly, the WES results of renal
Frontiers in Oncology | www.frontiersin.org 3
tumor samples revealed 361 somatic variants in 219 genes in
the left kidney and 270 somatic variants in 207 genes in right
kidney, including five and four driver gene variants, respectively
(Figure 3 and Supplementary Figure 1). The three lesions have
both private and shared mutation genes shown in Figure 3.
Similarly, 51, 58 and 47 shared gene variants were detected
respectively between left & right kidney, left kidney& neck, and
right kidney & neck. Thirty-eight common mutated genes were
shared in all three tumor tissues. For the driver gene mutations,
the right nephropathy foci shared one driver gene mutation with
the left kidney (WT1) and the neck lesions (CREBBP),
respectively. But no driver mutated gene was shared in all
three tissues (Figure 3B).

In addition, a clonal evolution analysis was performed to
examine the heterogeneity of tumor evolution among different
lesions. We used a previously reported hierarchical Bayesian
clustering model (4) to define clones and subclones based on
clusters of SNVs sharing similar cancer cell fractions (CCF). CCF
distributions are shown in Figure 4. These clones and subclones
were shared between the spatially distinct lesions. Correspondent
clonal components also existed in different lesions, especially
FIGURE 2 | Abdomen CT scan with contrast media. Circular iso-density lesions of about 4.4 * 4.2 cm in the upper left kidney (arrow) and an oblong iso-density foci
of about 3.4 * 2.1 cm in the middle of the right kidney (arrow).
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some driver gene mutations, such as NFKB2, WT1, GTF2I, etc.
The clone evolution analysis showed that the clone components
of the initial left renal primary lesion and the final cervical
squamous cell carcinoma lesion were different. The left renal
tumor was mainly composed of clones 3, 4, and 7, the right renal
tumor was mainly composed of clones 2, 3, and 6, while the
cervical mass was mainly composed of clones 4 and 6 (Figure 5).
Therefore, the primary clones in the metastatic lesions may not
be derived from the primary clones in the left kidney tumor.
Instead, they may have originated from the subclones generated
before the diagnosis. Some driver gene variants detected in clones
with different lesions were unique and some were shared. The
putative dynamic mutation profiles during the disease course are
represented in Figure 5. These results can serve as a strong
complement to histopathological findings, suggesting that these
Frontiers in Oncology | www.frontiersin.org 4
lesions may have evolved from the original focus, although there
are differences in the pathological morphology of
different lesions.
DISCUSSION

Renal cell carcinoma (RCC) is a malignant tumor that can easily
metastasize, and many patients already have metastasis when they
are diagnosed. RCC is thought to be the third most common
subclavian tumor to metastasize to the head and neck.
Supraclavicular metastases were found in 3% (22/671) of RCC
patients. The transfer rate has been reported to be as high as 15%
(5–7). Our patient initially presented with symptomatic metastasis
of a “right neck mass” in the absence of an evident primary tumor.
A

B

FIGURE 3 | Similarity among different lesions based on somatic mutation analysis. (A) Venn diagram illustrating the distributions of genetic mutation in different
lesions [left kidney (Tkl) vs right kidney (Tkr) vs neck (Tn)]. (B) Venn diagram illustrating the distributions of driver genetic mutation in different lesions [left kidney (Tkl)
vs right kidney (Tkr) vs neck (Tn)].
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A B

C

FIGURE 4 | Analysis of heterogeneity between different lesions. (A) Two-dimensional analysis of tumor subclonal architecture in right kidney (Tkr) and left kidney
(Tkl); and (B) in neck (Tn) vs. left kidney (Tkl); and (C) in neck (Tn) vs. right kidney (Tkr). These subclones were shared between the spatially distinct lesions.
FIGURE 5 | Fish plots constructed by timescape. Colors indicate different clones. Driver genes detected in the clones are shown. Tkl, left kidney tumor; Tkr, right
kidney tumor; Tn, neck tumor.
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Subsequent PET-CT showed lesions in the kidney and suggested
the possibility of malignant tumors. Microscopy observation of
postoperative specimens showed that the neck tumor was
metastatic squamous cell carcinoma, while the microscopic
pathology of the left kidney lesion showed the presence of
mixed cells composed of spindle cells, tubules and papillary
parts, but no squamous cells, although we could not rule out
whether this was the interference of intratumoral heterogeneity.
After a few months, the patient underwent a laparoscopic partial
nephrectomy for resection of a mass in the right kidney. The
pathology revealed PRCC. We hypothesized that there might be a
possibility of metastasis between the bilateral renal neoplasms due
to their similar pathological components (both having papillary
parts), but for neck tumor, we cannot determine the evolutionary
relationship pathologically. A case of bilateral RCC with similar
pathology was reported in 2017 (8). The patient developed
multiple bone metastases of MTSCC two years after bilateral
nephrectomy for PRCC, in which the tumor in the right kidney
was diagnosed as mucus-deficient MTSCC and the tumor in the
left kidney was diagnosed as PRCC. Another report described a
case with RCC nasal metastases in a metachronous bilateral
neoplasm. Ten years after left nephrectomy, the second
concealed lesion first appeared in the ipsilateral nasal metastasis,
and the tumor lesions were also subsequently found in the right
kidney (1). Unfortunately, there was no categorical comparison of
pathological morphology between lesions in the above case report.
In our paper, WES detection and clonal evolution analysis were
performed subsequently to further explore the evolutionary
heterogeneity of tumor, given the difficulty in identifying the
intrinsic links between different lesions in pathological
morphology, especially those in the neck.

Few reports have simultaneously explored the intra-tumor
heterogeneity in histomorphology and molecular subtype between
primary and paired metastatic tumors, especially in patients with
head and neck metastases from bilateral renal carcinoma. To the
best of our knowledge, this is the first report on spatially different
lesions that share the same subclones, indicating that these lesions
may originate from a common ancestor, although different lesions
have differences in pathological morphology. Similar reports have
been published in other cancers. Zhu et al. (9) and Zhao et al. (10)
reported cases with different primary sites and metastatic tissue
morphologies, but the same clonality in ALK-rearranged lung
adenocarcinoma. Moreover, in a case of bronchial melanoma
metastasis, Karpathiou et al. (11) suggested that the metastasis is
always different compared to the primary tumor, so a negative result
(different from the primary tumor) does not exclude metastasis. In
our study, there were 38 mutated genes shared in all three tumor
tissues, most of which were zinc finger genes (Supplementary
Figure 1). Zinc finger proteins are the largest family of
transcription factors in the human genome, and numerous
studies have shown that mutations in zinc finger genes regulate
the progression of cancer, including renal carcinoma (12).
Mutations in Wilms tumor protein (WT1), a cys2-his2 zinc finger
transcription factor, were found in both renal tumors and have been
reported to cause a wide spectrum of renal and extrarenal
manifestations concerning urogenital development and the
Frontiers in Oncology | www.frontiersin.org 6
development of tumors (13, 14). Moreover, mutations in the
driver gene CREBBP were detected in both the right kidney and
neck lesions, which is involved in the process of head and neck
squamous cell carcinoma (HNSCC) as a chromatin regulator (15).
In addition, we performed clonal evolution analysis to examine the
heterogeneity of tumor evolution in different lesions. Bilateral
nephropathy and neck lesions share some subclones, and there
are a number of genetic mutations in these subclones, suggesting
that these lesions may originate from a common ancestor and that
there is a possibility of seeding evolution between them. Increasing
research indicates that molecular technology can be used to aid
correct diagnosis. Indeed, the morphological diversity occasionally
observed in different parts of the same tumor, as well as the
morphological diversity between the primary tumor and
metastases, and even between different metastases of the same
tumor, was consistent with the genetic differences observed
between the primary and metastatic tumors (16). These events are
in line with the recognized concept that cancer and its disseminated
cells are affected by both normal and malignant cells in local and
distant microenvironments (17, 18). The heterogeneity within the
tumor is caused by the influence of genetic changes and the tumor
microenvironment, both of which may reflect the variability of
morphological characteristics (19).

We attempted to find an appropriate term to describe this
phenomenon. The term “synchronous metastasis” refers to the
simultaneous occurrence of metastasis and the primary tumor,
while “metachronous” refers to the subsequent development of
metastasis. We reported a case of bilateral RCC with different
histological types between the primary, contralateral and neck
metastatic tumors, but they shared the same clones respectively.
This case suggests that genetic testing is critical for accurate
diagnosis and treatment of patients with bilateral RCC and
multiple lesions. Comparative molecular analysis will also help
to better understand the potential role of genetic changes in the
pathogenesis of RCC.
DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.
ETHICS STATEMENT

Written informed consent was obtained from the individual(s)
for the publication of any potentially identifiable images or data
included in this article.
AUTHOR CONTRIBUTIONS

JD and FS: designed the study. JD, XH, and JZ: treated the patient
and collected the data. CF, XY, WH, and CW: collected and
analyzed the data. JD, CF, and XY: wrote the original draft. JZ
July 2021 | Volume 11 | Article 677714

https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Dai et al. Case Report: Bilateral RCC With Neck Metastasis
and FS: reviewed and edited the manuscript. All authors
contributed to the article and approved the submitted version.

FUNDING

This research was funded by the National Natural Science
Foundation of China (Grant number 81972494) and Scientific
Research Project of Shanghai Health Committee (202040018).
Frontiers in Oncology | www.frontiersin.org 7
SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fonc.2021.
677714/full#supplementary-material

Supplementary Figure 1 | The genetic mutational landscape of 3 tumor tissues
(The figure shows the top 50 genes with mutation frequency). Tkl, left kidney tumor;
Tkr, right kidney tumor; Tn, neck tumor.
REFERENCES
1. Serra A, Caltabiano R, Giorlandino A, Musumeci A, Conti A, Zanghi G, et al.

Nasal Metastasis as the First Manifestation of a Metachronous Bilateral Renal
Cell Carcinoma. Pathologica (2017) 109:421–5.

2. Poon E, Ong SJ, Chuang XE, Lim WT, Mohd Zam NA, Chong TW, et al.
‘Prechronous’ Metastasis in Clear Cell Renal Cell Carcinoma: A Case Report.
J Med Case Rep (2011) 5:181. doi: 10.1186/1752-1947-5-181

3. BaileyMH, TokheimC, Porta-Pardo E, Sengupta S, BertrandD,Weerasinghe A,
et al. Comprehensive Characterization of Cancer Driver Genes and
Mutations. Cell (2018) 174:1034–5. doi: 10.1016/j.cell.2018.07.034

4. Roth A, Khattra J, Yap D, Wan A, Laks E, Biele J, et al. PyClone: Statistical
Inference of Clonal Population Structure in Cancer. Nat Methods (2014)
11:396–8. doi: 10.1038/nmeth.2883

5. Langille G, Taylor SM, Bullock MJ. Metastatic Renal Cell Carcinoma to the
Head and Neck: Summary of 21 Cases. J Otolaryngol - Head Neck Surg = Le J
d’oto-rhino-laryngologie chirurgie cervico-faciale (2008) 37:515–21.

6. Ozkiris M, Kubilay U, Sezen OS. Cervical Lymph Node Metastasis in Renal
Cell Carcinoma. J Oral Maxillofacial Pathol: JOMFP (2011) 15:211–3.
doi: 10.4103/0973-029X.84507

7. Lieder A, Guenzel T, Lebentrau S, Schneider C, Franzen A. Diagnostic
Relevance of Metastatic Renal Cell Carcinoma in the Head and Neck: An
Evaluation of 22 Cases in 671 Patients. Int Braz J Urol: Off J Braz Soc Urology
(2017) 43:202–8. doi: 10.1590/S1677-5538.IBJU.2015.0665

8. Sokolakis I, Kalogirou C, Frey L, Oelschlager M, Krebs M, Riedmiller H, et al.
Mucin-Poor Mucinous Tubular and Spindle Cell Carcinoma of the Kidney
Presented With Multiple Metastases Two Years After Nephrectomy: An
Atypical Behaviour of a Rare, Indolent Tumour. Case Rep Urology (2017)
2017:6597592. doi: 10.1155/2017/6597592

9. Zhu YC, Deng YT, Wang WX, Xu CW, Zhuang W, Du KQ. Clonally-Related
Primary ALK Rearranged Adenocarcinoma and Associated Metastatic
Lesions. Thoracic Cancer (2018) 9:881–4. doi: 10.1111/1759-7714.12648

10. Zhao J, Zhou J, Chen Z, Wang B, Zhang X, Zhou J, et al. Different Histopathology
But the Same Clonality: ALK Rearrangement in a Patient With Metastatic Non-
Small-Cell Lung Cancer. Int J Clin Exp Pathol (2015) 8:3344–8.

11. Karpathiou G, Froudarakis M, Da Cruz V, Forest F, Sauvage M, Vergnon JM,
et al. Endobronchial Melanoma Metastasis 40 Years After the Excision of the
Primary Cutaneous Tumor: A Case Report. Medicine (2017) 96:e7931.
doi: 10.1097/MD.0000000000007931
12. Jen J, Wang YC. Zinc Finger Proteins in Cancer Progression. J Biomed Science
(2016) 23:53. doi: 10.1186/s12929-016-0269-9

13. Miller-Hodges E. Clinical Aspects of WT1 and the Kidney. Methods Mol Biol
(2016) 1467:15–21. doi: 10.1007/978-1-4939-4023-3_2

14. Hastie ND. Wilms’ Tumour 1 (WT1) in Development, Homeostasis and
Disease. Development (2017) 144:2862–72. doi: 10.1242/dev.153163

15. Haft S, Ren S, Xu G, Mark A, Fisch K, Guo TW, et al. Mutation of Chromatin
Regulators and Focal Hotspot Alterations Characterize Human
Papillomavirus-Positive Oropharyngeal Squamous Cell Carcinoma. Cancer
(2019) 125:2423–34. doi: 10.1002/cncr.32068

16. Stoecklein NH, Klein CA. Genetic Disparity Between Primary Tumours,
Disseminated Tumour Cells, and Manifest Metastasis. Int J Cancer (2010)
126:589–98. doi: 10.1002/ijc.24916

17. Mueller MM, Fusenig NE. Friends or Foes - Bipolar Effects of the Tumour
Stroma in Cancer. Nat Rev Cancer (2004) 4:839–49. doi: 10.1038/nrc1477

18. Joyce JA, Pollard JW. Microenvironmental Regulation of Metastasis. Nat Rev
Cancer (2009) 9:239–52. doi: 10.1038/nrc2618

19. Nassar A, Radhakrishnan A, Cabrero IA, Cotsonis GA, Cohen C.
Intratumoral Heterogeneity of Immunohistochemical Marker Expression in
Breast Carcinoma: A TissueMicroarray-Based Study.Appl Immunohistochemistry
Mol Morphology: AIMM (2010) 18:433–41. doi: 10.1097/PAI.0b013e3181dddb20

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 © 2021 Dai, Fang, Yang, Huang, He, Wang, Zhao and Sun. 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.
July 2021 | Volume 11 | Article 677714

https://www.frontiersin.org/articles/10.3389/fonc.2021.677714/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2021.677714/full#supplementary-material
https://doi.org/10.1186/1752-1947-5-181
https://doi.org/10.1016/j.cell.2018.07.034
https://doi.org/10.1038/nmeth.2883
https://doi.org/10.4103/0973-029X.84507
https://doi.org/10.1590/S1677-5538.IBJU.2015.0665
https://doi.org/10.1155/2017/6597592
https://doi.org/10.1111/1759-7714.12648
https://doi.org/10.1097/MD.0000000000007931
https://doi.org/10.1186/s12929-016-0269-9
https://doi.org/10.1007/978-1-4939-4023-3_2
https://doi.org/10.1242/dev.153163
https://doi.org/10.1002/cncr.32068
https://doi.org/10.1002/ijc.24916
https://doi.org/10.1038/nrc1477
https://doi.org/10.1038/nrc2618
https://doi.org/10.1097/PAI.0b013e3181dddb20
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	Case Report: Rare Case of Synchronous Neck Metastasis From Metachronous Bilateral Renal Cell Carcinoma
	Introduction
	Case Presentation
	Clinical Findings
	Pathological and Genetic Findings

	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Supplementary Material
	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 false
  /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 false
  /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 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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


