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INTRODUCTION 

Improved detection has resulted in a reduction in the average size of breast 
cancers in screened populations during the past 15 years (Reference 1, Table 1). 
Contemporaneously increased funding of breast cancer research has increased the need 
for fresh tumor tissue. 

Proliferative lesions that confer increased risk for breast cancer, and precursors of 
invasive breast cancer, have been defined histopathologically and epidemiologically, and 
the attention of researchers is beginning to focus on these lesions both nationally 
(reviewed in Reference 2) and at NYU Medical Center (Reference 3). Since these 
lesions are virtually always microscopic, unavailability of fresh tissue for research 
purposes may be a major impediment. 

METHODS 

To address the needs of investigators for at risk lesions (ductal and lobular 
hyperplasia, with and without atypia), precursor lesions (ductal and lobular carcinoma in 
situ), and early (small) invasive breast cancers we have been banking at risk and 
precursor lesions as well as small cancers in the form of slide imprints/scrapes of such 
lesions. In the case of larger tumors conventional snap freezing of paired samples of 
tumor and non-tumoral breast tissue have been collected. During the second year of the 
grant axillary lymph nodes that drain tumor-containing tissue have also been acquired. 

The availability of the Breast Cancer Resource has been made known to 
investigators both within the NYU research community, and outside investigators, in the 
following ways: 

Investigators Within the NYU Research Community: 
(a) The Resource was described and its inventory published in the Kaplan Cancer 

Center quarterly publication, "LAB NOTES", in January, 1996 (See Appendix 1, page 11). 

(b) To foster the development of the NCI supported Breast Cancer Program within 
the Kaplan Cancer Center (Breast Cancer Program Development Grant, 5R21 CA66229- 
02). Dr. Vittorio Defendi, principal investigator, convened a meeting on November 20, 
1996 that was attended by all breast cancer investigators at NYU Medical Center. At that 
meeting the inventory of the Breast Cancer Resource was described as was the 
mechanism for obtaining specimens. 

(c) Proposals for pilot projects in breast cancer research were again solicited in 
the Breast Cancer Program in 1996. Thirteen proposals were received of which 6 will be 
funded for 1997. 

Investigators Outside the NYU Research Community: 
The NYU Breast Cancer Resource has been included in the Breast Cancer 

Specimen and Data Information System, a collaborative project sponsored by the 
National Action Plan for Breast Cancer Biologic Resources Banks Working Group and 



the National Cancer Institute. According to the contractor for this effort, Westat, 1650 
Research Boulevard, Rockville, Maryland 20850, the database will be on the Internet 
this month (December 1996). 

RESULTS 

The numbers of the various types of breast tissue samples that have been banked 
and entered into our database between December 1,1995 and December 1,1996, the 
period covered by this report, as well as the cumulative numbers of samples for the entire 
collection period are shown in Tables 1 and 2. 

In Table 1 the breakdown is by type of lesion as defined histopathologically. In 
Table 2 the breakdown is by type(s) of samples available. Total number of samples in 
Table 2 exceeds total number of cases in Table 1 because some cases (patients) 
generated more than one sample type. 

TABLE 1 

BANKED CASES OF BREAST CANCER AND PRECURSOR LESIONS 
AT NYU MEDICAL CENTER BY HISTOPATHOLOGIC DIAGNOSIS 

Total 
As of 12/95 12/95 to 12/96 Banked 

Invasive ductal carcinoma 118 112 230 
Invasive lobular carcinoma 16 20 36 
Invasive carcinoma, special types 17 19 36 
Ductal carcinoma in situ 55 50 105 
Lobular carcinoma in situ 11 25 36 
Secondary carcinoma, lymph node 25 23 48 
Lymph node without tumor 0 30 30 
Fibrocystic disease, proliferative 86 92 178 
Fibrocystic disease, non proliferative 71 107 178 
Other 48 54 102 
TOTAL 447 

TABLE 2 

532 979 

BANKED SAMPLES OF BREAST CANCER AND PRECURSOR LESIONS 
AT NYU MEDICAL CENTER BY SAMPLE TYPE 

Total 
As of 12/95 12/95 to 12/96 Banked 

Imprints/touch preps 367 415 782 
Aspirated cells 149 219 368 
Snap frozen tissue fragments 233 199 432 
TOTAL 749 

6 

833 1,582 



Materials Distributed: 

During the period covered by this report five requests for specimens were received 
and satisfied, 4 from within NYU Medical Center and 1 from outside (Stanford University, 
California). Types of specimens disbursed were: 

Frozen sections of invasive cancers and normal tissue (2 investigators), frozen 
pieces of invasive cancer tissue (2 investigators), slide imprints of at risk and precursor 
lesions (1 investigator) 

Two of these requests were stimulated by the award of pilot project grants (See 
Appendix 1 - "LAB NOTES", page 15) in 1995/1996. 

The Breast Cancer Program pilot projects that will be funded for 1997 and utilize 
human tissue are: 

1) Sandra Reynolds - "Peptide Epitopes Recognized by CD8+ T Cells in Patients 
with Breast Cancer" 

2) Herbert Samuels - "Retinoid-Regulated Genes and Breast Cancer" 
3) Jan Sap - "Receptor Protein Tyrosine Phosphatases and Breast Cancer" 
4) Stephen Tomlinson - "Role of Complement Inhibitors in Tumorigenicity" 
5) Stanislav Vukmanovic - "Effector Function of Vaccine Induced CD8+ Cells" 

A questionnaire will soon be distributed to users of the Resource to determine how 
the tissue material was used and their level of satisfaction. 

CONCLUSIONS 

Our goals in terms of the amount and types of material acquired in the second 
year of the grant have been met. Utilization of the resource appears to have been 
stimulated by the measures outlined under "Methods". 

REFERENCES 

1) Moezzi, M., Melamed, J., Vamvakas, E., Inghirami, G., Mitnick, J., Quish, A, Bose, S., 
Roses, D., Harris, M., and Feiner, H. Morphologic and biologic characteristics of 
mammogram-detected invasive breast cancer. Human Pathology, 27:944-948, 1996. 

2) Steeg, P.S., Clare, S.E., Lawrence, J.A., and Zhou, Q. Molecular analysis of 
premalignant and carcinoma in situ lesions of the human breast. American Journal of 
Pathology, 149:733-738, 1996. 

3) Wei, P.B., Feiner, H.D., Symmans, W.F., Yin, Z.L, Chan, W.C., Mitnick, J.,. Roses, 
D.F., and Perle, M.A. Interphase cytogenetic study of chromosomes 7, 18 and X in 
proliferative fibrocystic disease of the breast and carcinoma in situ. Submitted to 
Modern Pathology. 
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• APPENDIX 1 

KAPLAN COMPREHENSIVE 
CANCER CENTER 

New York University Medical Center 

/ ■/•■... _                  /           \         \ 550 First Avenue 
' :                                                            ■                              /                             j New York, NY 10016 

/   '              /'''          l ■     /          /              ;" 

(212) 263-5349 

January, 1996 
Volume 8 
Number 1      / / V 

./' 
A quarterly news bulletin of recent oncology research 

activities at the Kaplan Comprehensive Cancer Center of NYU Medical Center. 

CORE FACILITIES 

Biostatistics 
Roy Shore, Ph.D. 
263-6500 

Cell Sorting 
Ross Basch, M.D. 
263-5344 

Coordinated Computing Facility 
Ross Smith, M.D., Ph.D. 
263-5356 

Core Clinical Laboratory 
Leonard Liebes, Ph.D. 
263-5757 

Histopathology & Electron 
Microscopy 

Maarten Bosland, D. V.Sc., Ph.D. 
(885>5216 

Imaging & Microscopy 
John Hill, Ph.D. 
263-7689 

Inhalation & Animal Care 
Maarten Bosland, D.V.Sc., Ph.D. 
(885>5297 

NCI APPROVES CENTER'S ENHANCED 
CLINICAL MANAGEMENT SYSTEMS 

Two of the important clinical program 
management systems of the Cancer Center under- 
went successful interim review by the NCI as 
required by the terms of the current core grant. In 
September the Center submitted for NCI review an 
Interim Report on its 1993 Plan to Enhance 
Gender and Minority Accrual in Clinical Programs. 
The Reported noted the progress being made 
towards increasing the gender and minority enroll- 
ment in clinical trials; in it was described the 
Center's Task Force on Gender/Minority Enroll- 
ment in Clinical Programs chaired by Dr. Harold 
Ballard, which has: a) raised the awareness of the 
Medical Center and the Cancer Center for clinical 
investigators to enter minority patients on clinical 
trials; b) initiated a number of activities intended to 
promote gender/minority consideration in protocol 
development; and c) proposed a number of actions 
to enhance protocol recruitment.  

CORE FACILITIES 

Library and Information Services 
Max Costa, Ph.D. 
(885>5213 

Macromolecular Sequencing & 
Synthesis 

Bernard Goldschmidt, Ph.D. 
263-5743 

Mass Spectrometry 
Jerome Solomon, PhD. 
(885>5284 

Molecular Epidemiology 
Elizabeth Snow, Ph.D. 
(885>3172 

Patient Research Resources 
Ruth Oratz, M.D. 
263-6485 

Resource for Tumor Tissue 
Rita Demopoulos, M.D. 
263-6451 

Transgenic Mouse Research 
Elizabeth Newcomb, Ph.D. 
263-8757 

Cancer Epidemiology & Prevention 
Paolo Toniolo, M.D. 
263-6499 

Environmental Carcinogenesis 
Seymour Garte, Ph.D. 
263-8903 

PROGRAMS 

Cell Interactions 
Daniel Rifltin, Ph.D. 
263-5109 

Genetic & Molecular Toxicology 
George Teebor, M.D. 
263-5473 

3 
Clinical Oncology Research 
Ronald Blum, M.D. (Acting Head) 
263-6485 

Growth Regulation 
Claudio Basilico, M.D. 
263-5341 

Molecular & Tumor Immunology 
G. Jeanette Thorbecke, M.D., Ph.D. 
263-5345 

Molecular & Viral Oncology 
Angel Pellicer, M.D., Ph.D. 
263-5342 
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NCI APPROVES CENTER'S ENHANCED CLINICAL MANAGEMENT SYSTEMS (CONTINUED): 

Looking towards the future, the Report cited concern over the impact of proposed Medicare and 
Medicaid cuts and the increased penetration of managed care on clinical research. 

The Center also in September submitted to the NCI an interim report in the form of a Request for 
Evaluation of the Clinical Protocol Scientific Review and Monitoring System. A sub-committee of the parent 
NCI Cancer Centers study section granted approval to the interim report in early December. 

In the interval since the June 1993 site visit, the Center has reorganized the clinical protocol scientific 
review and monitoring system to strengthen the entire protocol management process. In October 1993 the 
Protocol Review Committee was dissolved because of considerable overlap between it and the Clinical 
Executive Management Committee (CEMC), chaired by Dr. Ronald Blum. The separation of functions of 
protocol approval and monitoring was cumbersome, thus protocol review and monitoring functions were 
consolidated into one committee, the CEMC. Protocol management has since been strengthened by expanding 
CEMC membership, integrating protocol development, approval, monitoring, and closure as a CEMC function. 

The approval of these management/monitoring systems will provide for continued funding of the NCI 
core grant through 1997. 

WEB HOME PAGE CANCER FUNDING OPPORTUNITIES 

Cancer related grant opportunities are now on the Cancer Center's Web Home Page at 
http://www.med.nyu.edu/KCCC/grant.html. This section, a joint effort of the Center's Coordinated Computer 
Resource and Administration Unit, contains up to date agency deadlines for cancer related research support. 
The service, which is maintained by Mr. Jim Kannengieser, links to other sources of information including the 
NIH Guide to Grants and Contracts and sponsors with Web sites. The NIH Guide link includes only 
cancer/oncology opportunities. 

Further development of this Web site will provide for articles of interest on cancer related funding and 
new sources of research support. For information or comment, please contact Mr. Ira Goodman at extension 
6703. 

EXPERIMENTAL ONCOLOGY LECTURE SERIES - 1996 

The Experimental Oncology Lecture Series will continue for 1996 on alternate Wednesdays beginning 
at 5:00 p.m. in the Skirball Institute's 3rd Floor Jacob Bleibtreu Seminar Room. The series was begun by 
Drs. Defendi and Philipson as an experiment to enhance interprogrammatic dialogue, and it's success has relied 
entirely on interaction among the participants. Please mark your calendars with the following lectures for the 
next six months and make every effort to attend: 

Februarys 1996 

February 21, 1996 

March 6, 1996 

Miroslav Blumenberg, Ph.D. 
Depts. of Dermatology and 
Biochemistry 

Jerome Solomon, Ph.D. 
Dept. of Env. Medicine 

Naoko Tanese, Ph.D. 
Dept. of Microbiology 

Molecular Biology of Human 
Keratin Genes 

3-Hydroxyalkyl-Uracil: An Epoxide 
Induced DNA Lesion 

Mechanism of Transcriptional 
Activation Mediated by the Human 
TAF Proteins 

March 20, 1996 

April 3, 1996 

Joel Buxbaum, M.D. 
Dept. of Medicine 

NO SEMINAR 

Diseases of Secondary Protein 
Structure 
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EXPERIMENTAL ONCOLOGY LECTURE SERIES - 1996 (CONTINUED) 

April 17, 1996 Robert Boorstein, M.D, Ph.D. A Model System to Study Mammalian 
Dept. of Pathology DNA Base Excision Repair 

May 1, 1996 Kenichi Takeshita, M.D. Homeobox Gene Function During 
Dept. of Medicine Hematopoiesis 

May 15, 1996 Michael Rindler, Ph.D. Biogenesis of Secretory Granules 
Dept. of Cell Biology Granules 

May 29, 1996 Herbert Samuels, M.D. Control of Gene Expression by Thyroid 
Dept. of Medicine Hormone and Retinoid Receptors 

June 12, 1996 Peter D'Eustachio, Ph.D. The Ran Family of GTPases 
Dept. of Biochemistry 

June 26, 1996 Michael Ittmann, M.D., Ph.D. Molecular Genetics of Prostate 
Dept. of Pathology Cancer 

FACULTY HIGHLIGHTS 

The following individuals have been appointed members of the Kaplan Comprehensive Cancer Center: 

Mimi Kim, Sc.D., Assistant Professor in the Department of Environmental Medicine. 
Dr. Kim's research focuses on developing statistical methods for evaluating the association between repeat 
determinations of serum levels of endogenous hormones and other biologic measurements with risk of breast 
cancer. 

Nancy Mills, M.D., Instructor in the Department of Medicine. Dr. Mills' research focuses on the biology 
of retinoids and their receptors in breast cancer. 

Arturo Zychlinsky, PhD., Assistant Professor in the Department of Microbiology and the Skirball 
Institute. Dr. Zychlinsky's work focuses on apoptosis induced by pathogens. 

SPECIAL RECOGNITION/HONORS 

Max Costa, Ph.D. has been selected to participate in the Wellcome Visiting Professorship in the Basic 
Medical Sciences for this academic year. The Wellcome Visiting Professorship is administered by the Federation 
of American Societies for Experimental Biology and sponsored by the Burroughs Wellcome Fund. The purpose 
of the whole program is to stimulate interest in the basic medical sciences, to recognize eminent scientists, and to 
encourage careers in this field. 

Dr. Costa will be able to visit the University of South Alabama lecturing and interacting with faculty, 
students, and staff. During the visit he will deliver a Wellcome Lecture on a subject pertinent to the basic 
medical sciences. 

RESEARCH RESOURCES 

Biostatistics Unit 
Effective January 1996, Dr. Roy Shore will assume responsibility as the Director of the Biostatistics 

Shared Resource. Dr. Shore is a leader in radiation epidemiology and brings to the shared resource an 

10 
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international reputation in the field of epidemiology and biostatistics. Dr. Shore is assisted by a team of faculty 
who aid Cancer Center members in their biostatistics needs. Dr. Ann Zeleniuch-Jacquotte will still be available 
for biostatistical consulting, and in addition, the team also includes Drs. Ikuko Kato, Karen Koenig, Mimi Kim 
and Eric Lee who are well trained in biostatistics and are available for consulting. 

Any Cancer Center member who has a need for biostatistics consulting should contact 
Dr. Roy Shore at 263-6498. 

Breast Tissue Resource for Research and Banking 
The Breast Tissue Resource for Research and Banking has increased its store of small invasive breast 

cancers and precursor lesions, which are available for research use. The current inventory of tissue samples by 
histopathologic diagnosis includes: invasive ductal carcinoma; invasive lobular carcinoma; in-situ ductal 
carcinoma; the precursor lesion of proliferative fibrocystic disease; fibroadenomas; and normal breast tissue. 
Beginning January 1996 the Resource is also collecting samples of normal (non-tumoral) lymph nodes. All 
members of the Cancer Center who require this type of tissue are urged to utilize this Resource. 

The Breast Tissue Resource for Research and Banking was established in January, 1995 to provide 
investigators at NYU with neoplastic, preneoplastic and normal breast tissue. The Resource is funded as an 
infrastructure grant by the Department of the Army. The emphasis of this effort is on the acquisition of 
precancerous breast lesions and early cancers. 

Inventory by diagnosis is: 
Invasive dutal carcinoma 118 
Invasive lobular carcinoma 16 
In-situ ductal carcinoma 55 
In-situ lobular carcinoma 11 
Secondary carcinoma 25 
Fibroadenoma 48 
Proliferative fibrocystic disease 86 
Normal/non proliferative, 

fibrocystic, other _71 
TOTAL 456 

On larger tumors snap frozen tissue is available. For small tumors and precancerous lesions the material 
available is slide imprints and frozen cells. 

Inventory by specimen type is: 
Imprints/touch preps 367 
Aspirated cells 149 
Snap frozen tissue fragments 233 

TOTAL 749 

For consultation or access to the tissue samples, please call Dr. Helen Feiner at extension 8826. 

Resource for Tumor Tissue 
The Resource for Tumor Tissue, under the direction of Rita Demopoulos, M.D., encourages sharing of 

expertise among basic research and clinical investigators who require human tissues, either fresh from the 
operating room or archival (paraffin blocks) for their studies. The Unit provides the following services: 
0   delivery of fresh human tumor and control tissues; 
0   provision of clinical data which is required for quality control as well as for correlation of research findings 

with clinical outcome; 
0   rapid identification of newly diagnosed hospital patients with malignant disease for the administration of 

epidemiologic questionnaires and for recruitment into clinical trials; 
0   Selection of appropriate tissue blocks by review of previously prepared histologic slides for research studies 

requiring archival material. Slide review is carried out by Dr. Demopoulos. 

11 
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In addition, this Unit provides ongoing daily/weekly identification of newly diagnosed cancer patients to 

investigators for epidemiologic studies or participation into randomized clinical trials. 
Preference for service is given to investigators with peer reviewed funded grants; service will be provided 

to developmental studies if available following assistance to funded investigators. For further information or 
service please call 263-6845. 

NEW CLINICAL TRIALS 

A Phase II Trial of Intravenous Navelbine (Vinorelbine Tartrate) in Combination with Ifosfamide as First- or 
Second-Line Treatment of Patients with Advanced Non-Small Cell Lung Cancer. Investigator: Howard 
Höchster, M.D., beginning November 1, 1995. 

Phase H Study of TLC D-99 (Liposomal Doxorubicin) in the Treatment of AIDS-Related Kaposi's Sarcoma. 
Investigator: James Wernz, M.D., beginning November 1, 1995. 

A Phase JJ, Double-Blind, Placebo-Controlled Study of Lisofylline in Patients with de novo Acute Myeloid 
Leukemia Undergoing Induction Chemotherapy. Investigator: Alec Goldenberg, M.D., beginning December 26, 
1995. 

Phase U Pilot Evaluation of the Efficacy of Interferon-alpha-2a for the Treatment of Progressive 
Craniopharyngiomas. Investigator: Jeffrey Allen, M.D., beginning January 10, 1996. 

Neo-Adjuvant High-Dose Carboplatin in Newly Diagnosed High Grade (WHO Grade U and IJJ) Astrocytoma. 
Investigator: Michael Gruber, M.D., beginning January 15, 1996. 

Phase m Double-Masked, Randomized Study of Recombinant Human Interleukin Eleven (NEUMEGATM rhlL- 
11 Growth Factor) at a Dose of 50 ug/kg Subcutaneously Once Daily for 14 Days vs. Placebo in Adult Cancer 
Patients with Severe Thrombocytopenia Due to Chemotherapy. Investigator: Michael Gruber, M.D., beginning 
January 15, 1996. 

Phase I Trial of Adriamycin, Zinecard, and Escalating Doses of Taxol Plus G-CSF in Advanced Breast Cancer. 
Investigators: Howard Höchster, M.D. and James Speyer, M.D., beginning January 15, 1996. 

PUBLICATIONS 
(Kaplan Comprehensive Cancer Center members are noted by underscoring) 

Arlievsky, N.Z., Pollack, H, Rigaud, M.5 Kaul, A., Krasinski. K.. and Borkowskv. W. Shortened Survival in 
Infants Vertically Infected with Human Immunodeficiency Virus with Elevated p24 Antigenemia. Journal of 
Pediatrics, 127(4):538-543, 1995. 

Balthazar, E.J., Siegel, S.E., Megibow. A.J.. Scholes, J., and Gordon, R. CT in Patients with Scirrhous 
Carcinoma of the GI Tract: Imaging Findings and Value for Tumor Detection and Staging. American Journal of 
Roentgenology, 165(4):839-845, 1995. 

Batcharova, N., Wang, X.Z., and Ron.D. Inhibition of Adipogenesis by the Stress-Induced Protein CHOP 
(Gaddl53). EMBO Journal, 14(19):4654-4661, 1995. 

Batzer, A.G., Blaikie, P., Nelson, K., Schlessineer. J.. and Margolis, B. The Phosphotyrosine Interaction 
Domain of She Binds an LXNPXY Motif on the Epidermal Growth Factor Receptor. Molecular and Cellular 
Biology, 15(8):4403-4409, 1995. 
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Buxbaum. J. T-Cell Receptor Use in Human Autoimmune Diseases - Foreword. Annals of the New York 
Academy of Sciences, 756:Xm-XrV, 1995. 

Cabrera, R.C., Siebert, J.W., Edelman, Y., Gold. L.I.. Longaker, M.T., and Garg, H.G. The in vivo Effect of 
Hyaluronan Associated Protein-Collagen Complex on Wound Repair. Biochemical and Molecular Biology 
International, 37:151-158, 1995. 

Crisi, G.M., Santambrogio, L, Hochwald, G.M., Smith, S.R., Carlino, J.A., and Thorbecke. G.J. Staphylococcal 
Enterotoxin B and Tumor-Necrosis Factor-alpha-Induced Relapses of Experimental Allergic Encephalomyelitis: 
Protection by Transforming Growth Factor-beta and Interleukin-10. European Journal of Immunology, 
25(ll):3035-3040, 1995. 

Curatola, AM., Nadal, M.S., and Schneider. R.J. Rapid Degradation of AU-Rich Element (ARE) mRNAs Is 
Activated by Ribosome Transit and Blocked by Secondary Structure at Any Position 5' to the ARE. Molecular 
and Cellular Biology, 15(11):6331-6340, 1995. 

Desai-Yajnik, V., Hadzic, E., Modlinger, P., Malhotra, S., Gechlik, G., and Samuels. H.H. Interactions of 
Thyroid Hormone Receptor with the Human Immunodeficiency Virus Type 1 (HTV-1) Long Terminal Repeat 
and the HTV-1 Tat Transactivator. Journal of Virology, 69(8):5103-5112, 1995. 

Huang, X., Kitahara, J., Zhitkovich, A., Dowjat, K., and Costa. M. Heterochromatic Proteins Specifically 
Enhance Nickel-Induced 8-oxo-dG Formation. Carcinogenesis, 16(8): 1753-1759, 1995. 

Jacobson. DR. Fishman, C.L., and Mills. N.E. Molecular Genetic Tumor Markers in the Early Diagnosis and 
Screening of Non-Small-Cell Lung Cancer. Annals of Oncology, 6(Suppl. 3):S3-S8, 1995. 

Jiang, C.K., Tomic-Canic, M., Lucas, DJ., Simon, M., and Blumenberg. M. TGFß promotes the basal 
phenotype of epidermal keratinocytes: Transcriptional induction of K5 and K14 keratin genes. Growth Factors, 
12(2):87-97, 1995. 

Kato, I., Beinart, C, Bleich, A, Su, S., Kim, M., and Toniolo. P. A nested case-control study of mammographic 
patterns, breast volume, and breast cancer (New York City, NY, United States). Cancer Causes and Control, 
6(5):431-438, 1995. 

Kelly. P. State of the art and future directions of minimally invasive stereotactic neurosurgery. Cancer Control, 
2(4):287-292, 1995. 

Lee, Y.-W., Klein, C.B., Kargacin, B., Salnikpw, K., Kitahara, J., Dowjay, K., Zhitkovich, A., Christie, N.T., 
and Costa. M. Carcinogenic Nickel Silences Gene Expression by Chromatin Condensation and DNA 
Methylation: A New Model for Epigenetic Carcinogens. Molecular and Cellular Biology, 15(5):2547-2557, 
1995. 

Liu. Y. Wu, Y, Ramarathinam, L., Guo, Y, Huszar, D., Trounstine, M., and Zhao, M. Gene-Targeted B- 
Deficient Mice Reveal A Critical Role for B Cells in the CD4 T Cell Response. International Immunology, 
7(8): 1353-1362, 1995. 
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APPENDIX 2 

Morphological and Biological 
Characteristics of Mammogram-Detected 
Invasive Breast Cancer 
M. MOEZZI, MD, J. MELAMED, MD, E. VAMVAKAS, MD, 
G. INGHIRAMI, MD, J. MITNICK, MD, A. QUISH, MD, 
S. BOSE, MD, G. ZELMAN, BA, D. ROSES, MD, 
M. HARRIS, MD, AND H. FEINER, MD 

Thirty-nine mammographically detected, (M-detected) small in- 
vasive carcinomas of the breast (=s5 mm) were compared with 78 
consecutive clinical cancers (3= 10 mm) for a variety of morphological 
and biological markers of prognostic importance. There were more 
tubular carcinomas in the M-detected group (12.8% v 3.8%), but this 
did not reach statistical significance. Incidences of other histological 
types were similar. The types of associated in situ component were 
similar in the two groups. M-detected cancers were of lower overall 
grade (P < .001), lower architectural and nuclear grades (P = .0164 
and P < .0001 respectively), and had fewer mitotic cells (P < .0001). 
None showed positive lymph nodes (P < .0001). Estrogen and proges- 
terone receptor expression was similar in both groups. M-detected 
cancers expressed p53 nuclear protein less frequently than clinical 
cancers (P = .0398), had lower levels of microvessel density (P = 
.0001), and were more often diploid (P = .0131). S-phase of diploid 

At the University Hospital of New York University 
Medical Center, the average size of invasive breast can- 
cer has dropped significantly during the past decade 
(Table 1). During the same period, cases of subclinical 
cancer, that is, nonpalpable breast cancers detected by 
mammography, have accounted for a progressively in- 
creasing percentage of breast cancers. 

Definitions of minimal invasive breast cancer have 
varied. Most often this term has referred to tumors that 
measured 1 cm or less.1 Using that definition, 30% of 
the invasive breast cancers seen at this institution in 
1994 qualified as minimal (Table 1). These minimal 
cancers differ from those seen in the premammo- 
graphic era not only in their overall incidence but in 
the occurrence of tiny (=s5 mm) tumors, pTla, ac- 
cording to the pTNM pathological classification of 
breast carcinoma.2 The morphological and biological 
features of such tiny invasive breast cancers have not 
been described in detail. 

Herein we report on the pathological features of 
39 invasive carcinomas that measured 5 mm or less at 
gross examination, usually of segmental resections for 
mammographically detected densities or clustered mi- 
crocalcification. A variety of morphological and bio- 
logical features of known prognostic importance were 
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tumors in the two groups was similar, but S-phase of aneuploid tumors 
was lower in the M-detected group (P = .0057). Ki67 expression was 
lower in M-detected cancers (P < .0001). In conclusion, M-detected 
small breast cancers, although invasive, represent an evolutionary 
phase of breast cancer that generally lacks morphological and biologic 
markers of aggressive behavior. The presence or absence of these 
markers, collectively, may explain the influence of tumor size on 
survival in patients with breast cancer. HUM PATHOL 27:944- 
948. Copyright © 1996 by W.B. Saunders Company 

Key words: breast carcinoma, early breast cancer, histological 
grade, hormone receptors, p53, microvessel density, DNA ploidy, 
Ki67. 

Abbreviations: M-detected, mammographically detected; hpf, high 
power field; DCIS, ductal carcinoma in situ; SE, standard error; MVD, 
microvessel density. 

evaluated3 and compared with similar data from 78 con- 
secutive breast cancers that presented as mass lesions 
measuring 1 cm or more. In preliminary studies we have 
shown significant differences between the two groups.4,5 

These differences indicate that in many breast cancers, 
prognostically important phenotypic characteristics de- 
velop only after the invasive state has been achieved. 

METHODS 

From among more than 800 invasive breast cancers acces- 
sioned in the Pathology Department at Tisch Hospital be- 
tween July 1991 and December 1994, all solitary lesions that 
measured 3 to 5 mm on gross examination were selected. 
These tumors were usually embedded in a single paraffin 
block such that the tumor could easily and accurately be re- 
measured histologically. 

Only those cases where the microscopic measurement 
was 7 mm or less were retained in the study. This microscopic 
measurement ensured that we excluded cases in which gross 
measurements were inaccurate. Tumors less than 3 mm were 
often only tentatively recognized at gross examination. When 
an invasive component of less than 3 mm was confirmed mi- 
croscopically, such a tumor was classified as "microinvasive"6 

and excluded from this study. The pathological features of 
39 invasive breast cancers with gross measurements of 3 to 5 
mm and a microscopic measurement of 7 mm or less are 
described. We will refer to these as mammographically de- 
tected (M-detected) cancers because none was clinically pal- 
pable. All were discovered on screening mammography. Six 
of the patients had had previous contralateral breast cancer. 
M-detected cancers were compared with 78 consecutive clini- 
cal cancers all equal to or exceeding 10 mm based on the 
gross pathological measurement. 
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Histology and Tumor Grading 

The standard histological classification of "ordinary" 
and "special" types of breast cancer was applied7 (Table 2). 
Tumors were classified as tubular adenocarcinoma only when 
the entire tumor had a tubular pattern. Tumors in which the 
infiltrative component had both ductal and lobular patterns 
were classified as infiltrative ductal carcinoma. Criteria for 
architectural and nuclear grading were as previously de- 
scribed.8 Mitotic figures were counted in 10 high-power fields 
(hpfs), or in all hpfs, with extrapolation to 10, if a cross- 
section of the entire tumor yielded less than 10 hpfs. Using 
an Olympus microscope (Olympus Corp, Lake Success, NY) 
and a X40 objective, the field diameter was 0.4 mm, and the 
field area 0.126 mm2. Mitotic counts were defined as low (=£5/ 
10 hpfs), intermediate (6 to 10/10 hpfs), or high (>10/10 
hpfs). An overall tumor grade (I to III) was computed from 
the sum of architectural grade, nuclear grade, and mitotic 
cell count.8 For each tumor, the in situ component was classi- 
fied as comedo ductal carcinoma in situ (DCIS), noncomedo 
DCIS (including lobular carcinoma in situ), or no in situ 
component. Comedo DCIS was defined as centrally necrotic 
DCIS with intermediate or high-grade cytology.9 

Biological Characteristics 

Immunohistochemical analyses used formalin-fixed, par- 
rafin-embedded tissue, and antibodies to estrogen receptor 
(clone ER1D5; AMAC; Westbrook, ME); progesterone recep- 
tor (clone PR4-12, CAS); p53 protein (clone DO-1; Santa Cruz 
Biotechnology, Santa Cruz, CA); factor 8-related antigen 
(clone F8-86, DAKO; Carpinteria, CA) and the Ki67 protein 
(clone MIB1, AMAC). A standard avidin-biotin-peroxidase 
technique was used, with ethyl green or hematoxylin counter- 
stain. The use of paraffin immunohistochemistry for de- 
termining these prognostic features of breast cancer has been 
previously validated.10'14 A tumor was classified as positive for 
estrogen and progesterone receptor when >10% of tumor 
cell nuclei expressed these antigens. p53 positivity was defined 
by expression of this antigen in at least 5% of tumor cell 
nuclei. Microvessel density was calculated as maximum mi- 
crovessel count among 3 20 X fields, representing areas of 
maximal staining on factor 8 antibody-stained sections. Ki67 
expression was evaluated in 10 40 X fields in a CAS Image 
Analyzer (CAS) and expressed as percentage positive nuclear 
area. If there were fewer than 10 40 X fields in a tumor, an 
entire cross-section was evaluated. 

DNA ploidy and S-phase were assayed by flow cytometry 
on fresh cells obtained by bench aspiration, as previously de- 
scribed.15 The authors similarly evaluated the previously men- 
tioned morphological and biological features of 78 consecu- 
tive invasive breast cancers &1 cm in diameter, obtained in 
1994. 

TABLE 1.   Size of Invasive Carcinoma of the Breast 
at Tisch Hospital, New York University 

Medical Center, by Year 

1983 1987 1991 1994 

No. of cases* 78 96 
Mean size (cm) 2.12            1.97 
No. (%) Slcm 5 (6.4) 15 (15.6) 
No. (%) =s 0.05 cm 2 (2.5)       2 (2.1) 

91 101 
1.63 1.58 

23 (25.3) 31 (30.7) 
10 (11.0) 14 (13.9) 

* Data spans the 6-month period January to June for each year. 

TABLE 2.   Comparison of Histological Types of 
Mammogram Detected 3- to 5-mm Invasive Breast 

Carcinomas With Clinical Carcinomas 

Ordinär)' 
Ductal Lobular       Tubular       Other 

M-detected (n = 39) 
(%) 26 (66.7) 

Clinical (n = 78) 
(%) 55 (70.5)     13 (16.7)      3 (3.8) 

6 (15.4)     5 (12.8)     2* (5.1) 

7t (9.0) 

* One mucinous and one low grade adenosquamous. 
f Two mucinous, two medullary (variant), two apocrine, and one 

metaplastic. 

Statistical Analysis 
The association of each individual morphological or bio- 

logical characteristic (except for S-phase, microvessel density, 
and Ki67 growth fraction) with the occurrence of M-detected 
versus clinical invasive carcinoma was examined by two-tailed 
Fisher's exact test (for variables with two categories) or by 
Pearson's chi-squared test (for variables with three catego- 
ries). Comparisons of S-phase, microvessel density, and Ki67 
expression between M-detected and clinical carcinomas were 
made by the Mann-Whitney rank-sum test. Multivariate logis- 
tic regression analysis was used to evaluate the probability of 
a breast cancer's being M detected versus clinical, based on 
its biological characteristics and overall tumor grade. 

RESULTS 

The distribution of morphological attributes of M- 
detected versus clinical carcinomas is shown in Tables 
2 and 3. Although incidences of ordinary ductal and 

TABLE 3.   M-Detected Versus Clinical Cancers: 
Morphological Characteristics 

M-Detected Clinical 
Characteristic No. (%) No. (%) P Value 

In situ component 
Comedo 11 (37.9) 31 (49.2) .3714* 
Noncomedo 18 (62.1) 32 (50.8) 

Infiltrative pattern 
Tubular 5 (12.8) 3 (3.8) .1148* 
Nontubular 34 (87.2) 75 (96.2) 

Architectural grade 
Low 9 (23.7) 8 (10.5) 
Intermediate 15 (39.5) 19 (25.0) .0164+ 
High 14 (36.8) 49 (64.5) 

Nuclear grade 
Low 19 (50.0) 12 (16.0) 
Intermediate 17 (44.7) 36 (48.0) <.0001 + 
High 2 (5.3) 27 (36.0) 

Mitotic rate 
Low 37 (94.9) 45 (57.7) .0001+ 
Intermediate 2 (5.1) 16 (20.5) 
High 0 (0.0) 17 (21.8) 

Overall grade 
Low 28 (73.7) 23 (29.5) 
Intermediate 10 (26.3) 35 (44.9) .0001 + 
High 0 (0.0) 20 (25.6) 

Lymph node involvement 
Absent 28 (100.0) 36 (59.0) <.0001* 
Present 0 (0.0) 25 (41.0) 

* Two-tailed Fisher's exact test. 
+ Pearson's chi-squared test. 
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TABLE 4.   M-Detected Versus Clinical Cancers: 
Biological Characteristics 

M-detected Clinical P 
Characteristic No. (%) No. (%) Value 

Estrogen receptor 
Positive 30 (88.2) 57 (73.1) .0887* 
Negative 4 (11.8) 21 (26.9) 

Progesterone receptor 
Positive 22 (62.9) 41 (53.9) .4156* 
Negative 13 (37.1) 35 (46.1) 

p53 expression 
Positive 3 (8.8) 19 (27.5) .0398* 
Negative 31 (91.2) 50 (72.5) 

DNA ploidy 
Diploid 
Tetraploid 
Aneuploid 

28 (71.8) 
4 (10.3) 
7 (17.9) 

34 (45.3) 
7 (9.3) 

34 (45.3) 
.0131f 

* Two-tailed Fisher's exact test, 
f Pearson's chi-squared test. 

lobular carcinoma in the two groups is similar, there 
were more tubular carcinomas among the M detected 
than among the clinical group (12.8% v 3.8%); how- 
ever, this difference did not reach statistical significance 
(JP= .1148). There were too few tumors of other special 
types to compare the incidences among the two groups. 
There was no statistically significant difference in distri- 
bution of types of in situ lesion between the two groups 
(p = .3714). M-detected carcinomas were of signifi- 
cantly lower mean architectural and nuclear grades 
than clinical cancers (P = .0164 and P < .0001, respec- 
tively). M-detected carcinomas had significantly lower 
mitotic cell counts than clinical cancers (P = .0001). 
In overall grade, computed from the previously men- 
tioned three elements, M-detected cancers were sig- 
nificantly lower than clinical cancers (P = .0001). M- 
detected cancers were also significantly less likely to 
have regional lymph node metastases at presentation 
(P < .0001). In fact, there were no instances of meta- 
static carcinoma in regional lymph nodes in this group. 

The biologic characteristics of the M-detected ver- 
sus clinical cancers are shown in Table 4. Estrogen re- 
ceptor was more often expressed in M-detected carci- 
noma, but the difference did not reach statistical 
significance (P = .0887). The frequency of progester- 
one receptor expression did not differ between the two 
categories (P = .4670). The expression of p53 nuclear 
protein was significantly lower among M-detected than 
among clinical cancers (P= .0043). M-detected carcino- 
mas had significantly lower levels of microvessel density 
than clinical cancers. The microvessel density mean 
(±standard error [SE]) was 50.48 (±4.66) for the for- 
mer versus 80.50 (±4.64) for the latter (P = .0001). 
Ki67 antigen expression was significantly lower in M- 
detected than in clinical cancers (P < .0001). The mean 
(±SE) level of Ki67 antigen expression was 7.50 (±1.93) 
in M-detected compared with 19.18 (±1.77) in clinical 
cancers. 

The analysis of DNA ploidy, done by flow cytome- 
try, is shown in Table 4. M-detected cancers were sig- 
nificantly more frequently diploid than clinical cancers 
{P = .0131). In S-phase comparisons, diploid tumors 

were analyzed separately from tetraploid and aneuploid 
tumors. M-detected diploid cancers did not differ from 
clinical diploid cancers in S-phase size (P= .6237). The 
mean S-phase (±SE) was 3.51 (±0.55) in M-detected 
carcinomas and 4.41 (±0.73) in clinical carcinomas. 
However, M-detected nondiploid cancers had smaller 
S-phases than clinical nondiploid cancers (P = .0131). 
The mean S-phase (±SE) was 5.39 (±0.98) in M-de- 
tected carcinomas and 10.19 (±0.99) in clinical carci- 
nomas. 

Higher overall tumor grade was associated with 
nondiploid cancers (P = .0064), positive p53 antigen 
expression (P = .0171), Ki67 antigen expression (P < 
.0001), and larger S-phase size in the case of nondiploid 
cancers (P= .0011). However, the association of higher 
overall tumor grade with these adverse biological mark- 
ers did not entirely explain the association of tumor 
size with adverse biological markers. In fact, in a multi- 
variate analysis that evaluated each tumor's biological 
characteristics and overall grade as potential predictors 
of the tumor's size (M-detected vs clinical), Ki67 anti- 
gen expression, rather than overall grade was the only 
factor to predict a breast cancer's size (P < .0001). 

DISCUSSION 

Among women screened by mammography, the 
mean size of breast cancers has dropped compared with 
the premammographic and early mammographic era 
(Table 1). Tumors identified in this way are referred 
to as M- or screen- detected cancers. As one might ex- 
pect, tiny invasive cancers are almost invariably discov- 
ered in screened populations. 

Mammographic screening may preferentially de- 
tect indolent tumors, whereas a significant proportion 
of tumors that are aggressive ab initio are likely to pres- 
ent as clinical cancers or as so-called interval cancers 
in screened populations.17 This may explain the striking 
difference in incidence of axillary metastases in the 
study by Bedwani et al1 from the premammographic/ 
early mammographic era in which a subset of 157 inva- 
sive cancers that measured 5 mm or less included 23% 
with axillary metastases, and this series in which none 
of the patients had axillary metastases. Additionally, the 
accuracy of gross tumor measurements in Bedwani's 
multicenter study can be questioned. The method of 
measurement is not specified, but gross measurement 
is inferred. In selecting cases for this series, we rejected 
25% of cases with gross measurements of 5 mm or less 
because the microscopic measurement of the tumors 
exceeded 7 mm. The question of how measurements 
of breast tumors are made is often not specified in the 
literature. Hutter16 defined minimal breast cancer as a 
lesion smaller than 5 mm. Issues of in situ versus inva- 
sive, and gross versus microscopic measurements were 
discussed but did not modify the definition. The 1989 
TNM staging of breast cancer2 subdivides primary inva- 
sive breast cancers (Tl lesions) into Tla, up to 0.5 cm 
in greatest dimension; Tib, 0.5 to 1.0 cm; and Tic, 
more than 1.0 but not more than 2 cm. This staging 
system as presented in Rosen and Oberman2 does not 
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specify whether tiny invasive cancers should be defined 
based on gross or histological measurements. In this 
series, we used gross measurement as the defining de- 
terminant and modified it by microscopic measurement 
as a means of excluding those tumors whose size may 
have been incorrectly estimated at gross examination. 
In so doing, we rejected from this study 13 tumors that 
grossly measured 5 mm or less, but exceeded 7 mm 
on microscopic measurement. Outcome data should 
be excellent for these patients because in the study by 
Arnesson et al,18 node-negative tumors less than 1 cm 
in diameter were associated with survival without recur- 
rence in 98.7% after a mean follow-up of 7 years regard- 
less of detection method, and Rosen's study yielded a 
95% survival rate for node-negative women with tumors 
1 cm or less.19 

Tumor size is the most important determinant of 
outcome in node-negative breast cancer. What is the 
nature of this influence? Tumor size reflects number 
of tumor cells, modified by cell size and amount of 
stroma. It may be that small tumors "shed" fewer cells 
that are destroyed by immune mechanisms, whereas 
larger tumors shed more cells with which the immune 
system cannot "cope." A more attractive hypothesis for 
the influence of tumor size on outcome, based on this 
study, is that small breast cancers, although already inva- 
sive, have not yet undergone the genetic changes that 
determine those phenotypic characteristics that repre- 
sent poor prognostic indicators. Stated differently, 
small invasive cancers appear not to have undergone 
sufficient cycles of cell division to induce the genetic 
changes that determine the lethality of breast cancer. 
In this hypothesis, size can be viewed as a surrogate for 
the sum of most of the tumor characteristics evaluated 
in this study. 

Differences in the biological characteristics be- 
tween M-detected and clinical cancers did not merely 
reflect differences in the overall grade of these tumors. 
This was evident from the results of the multivariate 
analysis. A biological characteristic, Ki67 antigen ex- 
pression, rather than a tumor's overall grade, was the 
factor to best predict the probability of each cancer's 
being M detected versus clinical. 

Several additional conclusions can be drawn based 
on specific morphological and biological parameters 
measured in this study. First and unexpectedly, there 
was a similar incidence of comedo DCIS in the two 
groups, despite the fact that all but two of the M-de- 
tected cancers were of low and intermediate nuclear 
grades. Thus, comedo DCIS was usually associated with 
lower grades of invasive carcinoma. Second, the higher 
incidence of tubular carcinomas among M-deterted 
than among clinical cancers, although not statistically 
significant, suggests that tubular carcinoma may be an 
evolutionary phase of invasive ductal carcinoma rather 
than a separate entity. However, because there was no 
statistically significant difference in occurrence of tubu- 
lar carcinoma between the two groups, differences can- 
not be ascribed to differences in the frequency of tubu- 
lar carcinoma. More generally, however, lower 
architectural and nuclear grades, fewer mitoses, and 

lower overall grade predominated significantly among 
small tumors. 

Among biological parameters measured, expres- 
sion of estrogen and progesterone receptor was similar 
in M-detected and clinical tumors, suggesting that these 
parameters do not evolve in primary tumors. Con- 
versely, p53 protein expression was significantly less 
common in small tumors, indicating that the p53 muta- 
tion that results in p53 protein overexpression, when it 
occurs, is a late phenomenon in many breast cancers. 
Microvessel density (MVD) was significantly lower in M- 
detected cancers. However, the significance of this can 
be questioned because MVD measurements are made 
in vascular "hot spots," and larger tumors provided a 
larger surface area from which to select such hot spots. 

The more frequent diploid state of M-detected can- 
cers follows a trend in the relationship between tumor 
size and diploid status.20 When S-phase was analyzed 
for tumors in the two groups, S-phase was significantly 
lower in the aneuploid M-detected tumors compared 
with aneuploid clinical cancers. The percentage of 
Ki67-positive cells, as an index of proliferation, was also 
significantly lower among M-detected tumors. 

The overall impression gained from this study is 
that a significant proportion of M-detected cancers, as 
described here, although invasive, may not have 
achieved metastatic potential as judged by their favor- 
able morphological and biological features and the lack 
of lymph node metastases. This is supported by two 
large outcome studies of small breast cancers.18'1 The 
effect of tumor size on clinical outcome of breast cancer 
likely represents the cumulative effect of a variety of 
prognostically significant mutations that accumulate as 
the tumor grows. 
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