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INTRODUCTION 

BACKGROUND: 
Phyllodes (formerly termed cystosarcoma phyllodes) tumors of the breast are uncommon 
breast neoplasms, accounting for about 0.5% of primary breast neoplasms . These tumors 
are fibroepithelial tumors composed of an epithelial and a cellular stromal component. This 
tumor typically occurs in women from 30-69, peaking at age 40-49. 

The age-adjusted annual incidence rate of malignant phyllodes tumors is 2.1 per million 
women. In one of the largest reported case series from the United States, over a period of 
78 years (1913 to 1990), 60 patients (59 women, 1 man) who were treated at the Mayo 
Clinic were confirmed to have phyllodes tumors. This represents an average of only about 
one case per year. A more recent study in California of malignant phyllodes tumors found 
that the incidence rates were substantially higher in the 1980's than in the 1970's with the 
highest rates in Latino whites.2 They noted that the epidemiology was strikingly different 
from that of the more common histologic types of breast cancer.2 In the largest single case 
series published, from Poland, none of 170 phyllodes patients had multiple primary tumors. 

The differentiation of benign phyllodes tumors from benign fibroadenomas can be uncertain 
based on cytopathoiogy alone, so follow-up biopsy is recommended if a phyllodes tumor is 
suspected. In our current study, we have tabulated as cases only women who have had 
biopsy-confirmed diagnoses of a phyllodes tumor; since some women did not have biopsies 
despite fine-needle aspirates suggestive of a phyllodes tumor, our data will somewhat 
underestimate the benign cystosarcoma phyllodes tumors. 

This study represents a collaboration between the New Jersey Medical School (NJMS) of 
the University of Medicine and Dentistry of New Jersey (UMDNJ) and Englewood Hospital 
and Medical Center (EHMC). This project has financial support for some of its activities 
from agencies other than the U.S. Army. These sources of support are the Englewood 
Hospital and Medical Center Research Fund, the Foundation of UMDNJ (Principal 
Investigator (PI) = Dr. Joan Skumick), a National Cancer Institute Cancer Education grant 
(PI = Dr. Elizabeth Alger) which helps support student summer research and UMDNJ-NJ 
Medical School research funds. 

SCOPE OF WORK and HUMAN USE ISSUES 

The scope of work has been modified twice, as approved by the U.S. Army on June 6,1997 
(concerning request dated February 2,1996) and on August 28,1997 (concerning request 
dated August 14, 1997).   The grant Performance Period is 15 August 1994 through 30 
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September 1998. 

As per the approved 2 February 96 modification, the "interviews" were deleted from the 
original required Scope of Work. The remainder of activities in the grant were in the 
"exempt" category. We also added a new component, which received Human Use 
approval prior to implementation related to the development of a Tissue Repository. 

In the original scope of work, we proposed that interviews would be conducted using U.S. 
Army funds, including during the first year. However, our proposed study design involved 
interviewing cases and controls by telephone with verbal consent, and some funding from 
other sources (as noted above) had permitted us to begin interviewing prior to the Army 
grant award. This approach was not consistent with Army Human Use guidelines. 
However, the study had already been approved by the Institutional Review Boards (IRB) of 
both the New Jersey Medical School-UMDNJ and EHMC, and is permitted under DHHS 
and NIH guidelines). Thus, after extensive discussions amongst the Army, the NJMS IRB, 
and the PI it was agreed to modify the scope of work is so that no Army funds were utilized 
to conduct these interviews. It should be noted that since only very limited funds were 
originally allocated in the budget towards this proposed activity, the necessary budget 
modification was limited. The PI volunteered to add a replacement component to the 
Scope of Work, as noted above. 

Thus, during the first two years of this project, the U.S. Army grant funds were utilized 
exclusively for activities that meet the criteria for an "exempt" review under DHSS human 
use guidelines. This work included study design issues, forms design, data base design 
and programming, systems programming, entry of collected data without personal 
identifiers, and data analysis. This has remained the prime focus during the final time 
period as well. Since June 6,1997 the new component, which received Army Human Use 
approval, and concerns beginning the development of a Tissue Repository, was begun and 
has received support from this grant. 

PURPOSE OF THE CURRENT WORK 
The purposes of this grant are to: 
1) conduct standard epidemiologic analyses of data to characterize potential risk factors 
2) summarize findings in appropriate forums 
3) continue to assess the geographic bounds of phyllodes cases in our region of New 
Jersey 
4) solicit written consent to enable the development of a tissue repository. 
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BODY 

OVERVIEW 

At Engiewood Hospital and Medical Center (EHMC, located in Englewood, Bergen County, 
New Jersey), Drs. Miguel Sanchez, Rosalyn Stahl and colleagues from 1987 through 1997 
have diagnosed a total of 114 women with new cystosarcoma phyllodes tumors. An 
outside breast pathologist (Paul Peter Rosen, M.D., Sloan Kettering Memorial Cancer 
Center, New York) formally reviewed the slides in a subset of the initial cases prior to the 
initiation of this grant and confirmed the diagnosis of cystosarcoma phyllodes. Thus, our 
current series at EHMC is among the largest to date in the United States, representing 
diagnoses at a single local medical center over a relatively short period of time. This 
accumulation of cases provides a unique opportunity to better characterize and understand 
this rare tumor. We reported our initial epidemiologic findings at the 1997 Army Era of Hope 
meeting.5 The data in this report, of course, supersede the preliminary data included in that 
extended abstract. 

All phyllodes cases were documented by joint review of biopsy histology by Drs. Sanchez 
and Stahl according to the criteria of Rosen and Rosai6. Clinical follow-up data were 
reviewed to determine rates of phyllodes tumor recurrence and of new tumors in the case 
series. Pathology and surgical operative reports provided important information to confirm 
the tumor clinical history in the event further information was required. 

GEOGRAPHIC ANALYSES 

In 1997, we systematically surveyed hospitals in a five county region to ascertain the 
phyllodes tumor diagnosis rates in other neighboring institutions and for the counties over 
an 11.5-year period (1986 through June 1997). In 1995, we had done a similar but less 
extensive survey of 4 of these same counties. Both times, we worked directly with the chief 
pathologist (or their designate) at each institution to try to ascertain as accurately as 
possible the number of benign and malignant phyllodes cases. Based upon the data 
analyses below, it appears warranted to re-assess the data in conjunction with these 
pathologists. In particular, revised case counts from some hospitals may lead to further 
refinement and revision of the county rates. 
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HOSPITAL SURVEYS. 1997 and 1995 

This portion of the project was conducted by surveying all hospitals performing 
breast biopsies in the region around EHMC, our index hospital. Thirty-eight hospitals 
in Bergen, Morris, Hudson, Essex, and Passaic Counties were contacted and thirty- 
seven participated. Located in Bergen County, the one hospital not responding to our 
study, Hospital "H", had claimed in the past that they diagnosed as many as eight 
benign and one malignant phyllodes tumor per year yet had no easily retrievable 
documentation for any case. This hospital did not provide any information beyond that 
already provided in 1995; it performs an average of 18,000 surgical cases per year. 

The Chief of Pathology at each hospital was contacted to obtain the yearly 
numbers of malignant and benign phyllodes tumors diagnosed between January 1, 
1986 and June 30, 1997. (Data from 1986 was not available from EHMC.) These 
numbers were determined by institutions in several ways. Twenty-four pathologists 
consulted cross index cards and other colleagues to give us estimates as their 
department had not yet incorporated a computer retrieval system. (A manual search 
through all pathology records, page by page, would otherwise be required.) Yet given 
the rarity of the phyllodes tumor, many pathologists claimed that their number was 
accurate as they clearly would remember this unusual diagnosis. The remaining 
fourteen hospitals ran full computer searches to retrieve records of the tumor. 

It is very likely that though most hospitals were able to provide us with both the 
numbers of benign and malignant phyllodes tumors per year, the number of malignant 
tumors was the more accurately reported figure. In the state of New Jersey, health 
institutions are required to report malignant lesions to a tumor registry. Thus, many 
pathologists without access to an automated retrieval system consulted the tumor 
registry records for cases of the malignant tumor. Indeed, three hospitals were only 
able to provide information obtained from the tumor registry so their number of benign 
tumors remains unknown.   Another potential limitation in the data concerning the 
benign phyllodes tumors is that sixteen pathologists reported not differentiating among 
sub-types of fibroadenomas in their diagnoses reports. Though all sixteen chief 
pathologists claimed they would not call a benign phyllodes tumor a fibroadenoma, 
absolute certainty could only come from a time-consuming independent pathology 
research review of all fibroadenomas. When examining the hospitals' statistics, it is 
found that out of twenty- five hospitals reporting any cases of phyllodes tumors over the 
past eleven and a half years, fifteen documented more cases of malignant phyllodes 
tumors than benign. This is in direct contrast to the majority of published literature as 
well as our index hospital. For example, Treves and colleagues   studied a series of 
seventy-seven patients with phyllodes tumors where only eighteen cases were 
malignant. In addition, EHMC had ninety-nine women with only benign phyllodes 
tumors and only eleven with malignant phyllodes tumors in the past ten and a half 
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years. This strengthens our conviction that while the tabulation of malignant phyllodes 
tumors is probably reasonably accurate, the tabulation of benign phyllodes tumors 
from certain institutions is likeiy to be incomplete. 

The number of surgical specimens accessioned ("surgicals") by the each 
department was also obtained for each year. Whenever possible, we also obtained the 
number of surgicals performed on breast tissue by the institution. Since hospitals 
widely vary in size and specialty, these numbers are useful denominators to compare 
hospital-specific rates. Although the number of breast surgicals performed by an 
institution would be the optimal denominator to use in our calculations, the lack of 
computer systems made this number impossible to obtain from the majority of hospitals 
without a tedious manual search. Therefore, since the total number of surgical 
specimens could be uniformly obtained, this surrogate was used as a standard 
denominator in our calculations. 

Using these numbers, the incidence of benign, malignant, and total phyllodes 
tumors were calculated in several manners. The rate per 100,000 surgicals was 
tabulated by hospital for each year and over the eleven and a half years of the study. 
Rates by county per year and for the period January 1, 1986 to June 30, 1997 were 
also calculated. County prevalence rates were next calculated, using the 1990 United 
States census data for the number of women over the age of 16 (retrieved from a 
government database on the Internet by year and total study period). 

Nine hospitals were surveyed in Hudson County, reporting ten phyllodes 
tumors. Three institutions reported not having diagnosed a phyllodes tumor since 
1986, two hospitals reported one case since 1986, and four hospitals reported two 
cases of phyllodes tumors. The incidence in Hudson County over the 11.5 year period 
were a total of 2.51 phyllodes tumors per 105 surgicals and 3.74 tumors per 10 adult 
women (over the age of sixteen). The malignant rates were 2.01 per 10 surgicals and 
2.99 per 106 adult women. 

Six hospitals were contacted in Passaic County, reporting thirteen phyllodes 
tumors. Amongst these institutions, one hospital reported no cases, four hospitals 
reported one to two cases, and one hospital reported eight cases (performing about 
twice as many surgicals as the other hospitals). The incidence rates in Passaic County 
were a total of 3.61 tumors per 105 surgicals and 6.02 per 10 adult women. Thes 

malignant rates were 1.95 per 105 surgicals and 3.24 malignant phyllodes per 10 adult 
women. 

Of the four hospitals in Morris County, only one hospital (with two cases) 
reported diagnosing any phyllodes tumors. The incidence rates in Morris County were 
a total of 3.64 phyllodes tumors per 105 surgicals and 1.01 per 10 adult women. The 
malignant rates were 1.82 per 105 surgicals and 0.50 per 10 adult women. 

Essex County included thirteen hospitals performing breast procedures that 
reported eighty-eight cases of phyllodes tumors. Five hospitals reported not having 
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diagnosed a phyllodes tumor since 1986, six hospitals reported one to five phyliodes 
tumors, one hospital documented twelve cases, and St. Barnabas Medical Center 
reported sixty-four cases. Overall, Essex County had 10.15 phyllodes tumors per 10 
surgicals and 23.31 phyllodes tumors per 106 adult women. One hospital has not yet 
provided its breakdown of malignant and benign tumors. 

The overall rates for the above four counties were 6.72 total phyllodes tumors 
per 105 surgicals and 10.65 per 106 adult women. 

Bergen County, the site of our index hospital, also contains five other health 
institutions, which qualify for the study. Unlike the four other counties, all hospitals 
reported cases of phyllodes tumors. Two hospitals reported one to four cases, one 
hospital reported twelve cases, and Holy Name Hospital reported fourteen cases. As 
mentioned previously, EHMC has documented one hundred and ten cases and 
Hospital H has only provided estimates. (Fifteen women had multiple phyllodes tumors 
at EHMC but were counted by us only once, deflating the EHMC total; it is uncertain 
whether other hospitals made this adjustment.) The incidence rates for Bergen County 
were calculated in several manners. Excluding Hospital H, Bergen County still reported 
a significantly greater 25.95 phyllodes tumors per 105 surgicals and 34.33 tumors per 
106 adult women compared to the four counties above (rate ratios (RR) = 3.86 and 
3.22, 95% confidence intervals = 3.04 - 5.01 and 2.54 - 4.18, respectively). Malignant 
rates were 4.23 per 105 surgicals and 5.60 per 106 adult women. If the undocumented 
eight benign and one malignant phyllodes tumors per year estimated by Hospital H are 
included, the rates rise to 31.78 phyllodes tumors per 10s surgicals and 55.27 tumors 
per 106 adult women, intensifying the divergence between Bergen and the other four 
neighboring counties. The malignant rates including Hospital H estimates were 4.62 
per 105 surgicals and 8.03 per 10s adult women. Finally, excluding our index hospital^ 
but including the Hospital H estimate, the Bergen County statistics were 19.42 per 10 
surgicals and 28.49 per 106 adult women. Malignant rates were 3.65 per 10 surgicals 
and 5.36 per 106 adult women. 

The hypothesis of geographic clustering in the Bergen County area was 
strengthened by close examination of the Holy Name Hospital data. This institution is 
located 2.6 miles from EHMC in the neighboring town of Teaneck and is the closest 
hospital to our index institution. Although Holy Name Hospital only processes an 
average of 8,455 surgicals a year and is smaller than most of the institutions in the 
study, it has reported 3 cases of malignant phyllodes tumors and eleven cases of 
benign phyllodes tumors evenly distributed over the past eleven and a half years. This 
high incidence in an independent hospital in close proximity to our index hospital, as 
well as the possible high rate at Hospital H, lends support to the idea that there may be 
an unexplained excess of phyllodes tumors in a very specific area of New Jersey. 

A comparison of EHMC and St. Barnabas Medical Center also suggests 
apparent geographic clustering. St. Barnabas is located in Livingston, in Essex 

10 
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County. Like EHMC, St. Barnabas has a large breast care center whose pathologists 
are well informed concerning phyllodes tumors and have diagnosed sixty-four cases. 
St. Barnabas has been computerized for the entire time period of the study, and 
documented information was easily retrievable from this institution. From January 1, 
1987 to June 30, 1997, St. Barnabas had 266,329 surgicals while EHMC had 111,822 
surgicals. Therefore, St. Barnabas processed 2.4 as many surgicals compared to 
EHMC. Yet EHMC had 110 cases of phyllodes tumors, almost twice as many as at St. 
Barnabas. We were also able to obtain the number of breast surgicals performed at 
each institution over the years 1991 -1997, a much more accurate denominator to 
calculate incidence (since the proportion of all breast surgicals was not constant over 
the period). A women undergoing a breast procedure at EHMC was 7.7 times more 
likely to have a phyllodes diagnosis (1.79% vs. 0.24%) than at St. Barnabas (p < 10"*, 
□2 = 136.7, df = 1). It is notable that the rate at St. Barnabas is comparable to 
expectations from the literature. St. Barnabas's large series contributes to Essex 
having the second highest county rates, but Bergen County (excluding Hospital H) still 
has significantly higher rates (RR = 2.55 and 1.58 for surgicals and adult women, 
respectively, 95% C.I. 1.99 - 3.41 and 1.22 - 2.12). Thus, the experiences of these 
similar institutions support a concentration of phyllodes tumors in Bergen County. 

In a further updated analysis, we found an overall rate of 9.6 phyllodes tumors 
(6.2 benign, 3.4 malignant) per million women per year (MWY) in Passaic, Essex, 
Hudson and Morris counties, comparable to expectations. In contrast, the Bergen 
County [our index county, where EHMC is located} rate was significantly higher, 34.3 
(28.7 benign, 5.6 malignant) per MWY. The rate ratios were 3.6 (95% Cl 2.8-4.7) 
overall, 4.6 (95% Cl 3.5-6.4) for benign and 1.7 (95% Cl 0.93-2.9) for malignant tumors. 

in summary, our data are in favor of geographic localization. Whereas it may 
be argued that there is increased awareness of the tumor in the area, considerable 
attention is usually paid to the diagnoses of malignant tumors and it unlikely that these 
would be missed by institutions in the other counties. Since we had also systematically 
surveyed nearly all of these same pathologists in 1995 (two years previously), no surge 
in phyllodes diagnosis had occurred in this intervening period. The suggestion of 
clustering opens up the question of what potential factors might cause this phenomena 
and additional approaches to exploring the geographic aspects of our EHMC case 
series. 

ADDITIONAL GEOGRAPHIC ANALSYES 

Two sets of   new collaborations were developed to explore the geographic aspects. 
Considerable time and effort was spent clarifying addresses to enable coding using 
Geographic Information Systems (GIS) software, which requires exact street addresses and 

u 
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additional research when these do not match to standardized databases. 

Dan Wartenberg, Ph.D. at the Robert Wood Johnson Medical School in Piscataway is in 
the process of statistical assessments of clustering in our study8,. His preliminary results 
support geographic clustering of this tumor. Preliminary analysis of the addresses at the 
time of diagnosis from our case-control data suggests that the cases are more highly 
clustered geographically than age- and time-matched controls. 

Cindy Brewer, Ph.D., a geographer at the University of Pennsylvania, and Charles Frank 
assisted with the graphing of the residential location. This was done both for our cases, at 
the time of their phyllodes diagnosis, and the matched control. Figure 1 in the Appendix 
shows the cases as a large dot and controls as a small dot. (A color version of this also 
displayed the age.) Since some cases very closely overlap, some dots overlap partially or 
almost completely. It is of interest that in the circled southeastern region there are only 6 
controls but 13 cases. This section includes both North Bergen (Bergen County) and West 
New York (Hudson County), which are very near the New Jersey Meadowlands. 

Exploration of the U.S. Environmental Protection Agency (EPA) databases provides 
information on watersheds (Figures 2, 3 pages) as well as numerous facilities with known 
contaminants, including Super Fund sites. Color-coded GIS data maps, including data 
concerning such facilities, are being constructed by the PI and his staff using these EPA 
databases to assist in further evaluating the regions of interest. Prototypic mapping 
examples are included in the Appendix as Figures 3 and 4. These are presented to 
demonstrate the potential of the methodology and should not be interpreted as implicating 
any specific site at this time; literally hundreds of sites exist in these areas of New Jersey. 
These data may be useful in planning studies that utilize our Tissue Repository (discussed 
below) to assess whether specific environmental substances may be involved. 

In Figure 5 (prepared for us by Dr. Brewer), only our cases are graphed. There is a visual 
suggestion of possible clustering of the malignant cases (dark bulls-eye circles), and also of 
the cases with multiple primary phyllodes tumors (data in red and not displayed on 
enclosure). Analyses with Dr. Brewer were limited to the exploratory visual presentation of 
clinical tumor characteristics (benign/malignant, one/multiple primaries), year of occurrence 
(temporal assessment), and some demographic data (age, race, income). Statistical 
analyses will involve the collaboration with Dr. Wartenberg. 

12 
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CASE SERIES AND CASE-CONTROL ANALYSES 

In depth information collected by interview from 92 women with phyllodes tumors ("cases") 
and one age- and time-matched control (without a past history of breast cancer or breast 
fibroadenoma) for 90 of these interviewed cases, as part of a case-control study were 
available for analysis. Analyses were also conducted on the clinical and demographic 
information concerning the entire group of 114 cases. 

There was no statistically significant temporal pattern,. The peak occurrence was in 1991. 
Year           87     88    89       90     91       92     93 94     95    96     97 
Number       7     13      9       14     23        9     12 8     10     2       7 
of cases 

Our cases occurred predominantly among Caucasians (84 women, 74%). There were also 
17 (15%) Latina, 7 (6%) Black and 6 (5%) Asian. Cases were significantly more likely to be 
non-white and non-Jewish compared to the matched controls. Cases were significantly 
more likely to be Latina than controls (6%). 

The 11 women with malignant tumors (mean 40.2 y/o, standard deviation [SD] 14.2, range 
21-69) were significantly older than the 103 with benign tumors (mean 33.3 y/o, SD 8.7, 
range 16-51), p=.02 (ANOVA). 

Marital status at the time of phyllodes diagnosis was 36% never married, 56% married, 8% 
divorced. Cases were somewhat more likely to be never married than controls (22%), 
p=.07. Cases were significantly more likely to be in the lowest income brackets than 
controls (46% vs., 31 %, p<.05). 

Cases tended to develop physically somewhat later than controls, with older ages for 
menarche and full height. Cases were significantly less likely to have a history of vaginal 
infection(s) or of sexually transmitted diseases than controls. 

Cases had a significantly greater history of reported male relatives with cancer (p=009, 
OR=3), and specifically males with lung cancer (p=.06, OR = 2.9). The fathers of seven 
cases had lung cancer compared to none of the fathers of controls (p=.01). Although many 
case families presented unremarkable cancer history genograms, in some families there 
may be an inherited pattern. 

Phyllodes tumors can occur within the spectrum of "classic" Li-Fraumem syndrome. 
Specific p53 gene mutations have been described in Li-Fraumeni syndrome   and yet other 

13 
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p53 mutations in breast cancer12. Specific p53 mutations in phyllodes tumors have been 
reported13 and the pattern of p53 expression has been examined ' . It is also intriguing 
(based on our observation from the case-control study of excess paternal lung cancers) 
that an expanded Li-Fraumeni-like syndrome may include lung cancers. Laboratory based 
studies, to further define these issues based upon our case series which is much larger 
than any so far analyzed, may help to elucidate biologic mechanisms of phyllodes tumors 
as well as more general mechanisms of carcinogenesis. 

Tumor Recurrences 

Seven women have had recurrent tumors, including one woman who developed metastatic 
disease. 

Whereas only 4.5% (3/66) tumors with adequate surgical margins recurred, 6.1% (2/33) 
with "other" margins recurred (relative risk 1.3, p=NS). However, it should be noted that our 
definitions for primary phyllodes tumors were rigorous. If two instances of ambiguous 
recurrences had been classified as primary tumors rather than as (presumptive) 
recurrences, and a possible recurrence that has so far only been documented by FNA was 
counted as a documented recurrence, the risk rises to 6.0 (p=.11). The recurrence rate in 
our series, in any event, is significantly lower than in other series (23.1%; see Appendix, 
Table 1 which is explained in the next section), reflecting the aggressive surgical treatment 
that had been in practice at EHMC towards controlling this tumor. 

Multiple Primary Phyllodes Tumors 

Sixteen women (14% of the 114, or nearly 1 in 7) in our series had multiple biopsy-proven 
phyllodes tumors. Most of these reflected bilateral phyllodes tumors. Five women (4.5%) 
developed new primary tumors at 0.66,1.79,1.79,2.10 and 2.22 years of follow-up. 

The women with multiple primary phyllodes tumors (MPPT) were more likely to be Latina 
(6/16, 37%) than the women with a single primary (SP) (11/98, 11%), p=.015, and to be 
younger (p=.023). Several age-dependent factors tended to be less common among the 
MPPT.  The MPPT were more likely to have lower income (83% vs. 41%, p=.01) and 
reduced body mass index. However, they had similar menstrual and gynecologic histories. 

Our occurrence of multiple primaries of 14% was significantly more frequenUhan in the 
Polish series3, in which this phenomena apparently did not occur, p < 10 (binomial 
distribution). 

14 
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We undertook an extensive literature review to critically further assess this issue (Appendix, 
Table 1). We identified 32 distinct published studies from 13 countries. (Case series 
reported more than once in the literature are referenced with both citations but listed only 
once) These included cases diagnosed from 1912 through 1996. One of these 32 studies 
(from Los Angeles County) differed in being from a cancer registry and had no follow-up 
data, no data on benign phyllodes tumors, and probably could not have identified a woman 
with multiple phyllodes primaries. Excluding that study leaves 31 distinct series with 1611 
reported patients. Of these, 904 were benign (49.9%), 172 borderline (10.7%), 413 
malignant (25.6%), and 233 the pathologic status was not stated (many of these were 
probably benign) or unknown (Table 1). 

There were 9 women with bilateral phyllodes tumors at initial presentation, and 2 others 
were later diagnosed with a contralateral primary phyllodes tumor. Two women had 
documented multiple unilateral phyllodes. 

There were another 5 women who may have had multiple unilateral primaries, 4 at the 
outset and 1 later on. Although the documentation and criteria to differentiate the 
possibility of multiple unilateral primary tumors from a single tumor (since phyllodes tumors 
can be large and spread widely within a breast) or recurrence were lacking or inadequate, 
for the purposes of statistical comparison the conservative assumption is to assume they 
might be multiple primaries. Thus, if all of these are assumed to represent instances of 
multiple primaries, this review of the worldwide published literature gives a grand total of 18 
cases (with only 13 are well-documented). 

In our series, there are 16 cases, more than the entire number of previously well- 
documented instances of women with multiple primary phyllodes tumors reported in the 
literature. 

The proportion of women who have multiple phyllodes tumors from our worldwide review of 
phyllodes case series is 1.12% (18/1611). This is not surprising given the rarity of the 
tumor. It is important to note that the 14% rate in our EHMC series is significantly higher. 
This suggests that a candidate definition of an "epidemic" phyllodes case in our senes 
might be any woman in our region with multiple phyllodes primaries. Although this 
definition would undercount the scope of the problem, it is likely to be useful in analyzing 
laboratory and epidemiologic data. 
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DEVELOPMENT OF TISSUE REPOSITORY 

We contacted primarily by mail (but including telephone contact when necessary to update 
last known addresses), women who had a confirmed diagnosis of a phyllodes tumor to 
obtain written consent for the future use of their stored specimens for research studies. No 
new specimens and no clinical procedures were collected as part of this grant. An 
introductory letter was sent along with the consent form. We had two versions of the letter, 
depending upon whether or not we had previously interviewed the woman. For the women 
previously interviewed, we simultaneously also requested return of a form in which they 
acknowledged in writing their prior voluntary telephone interview, since this placed a 
minimal added burden on the respondent yet provided a written record of their prior 
consent. Army grant resources were utilized in soliciting these consents. 

As stated in the consent form, for those women from whom written permission was received 
we now have the ability to be able to retain linkage to all other accrued data in developing 
and testing a tissue repository. All specimens are being retained at the Pathology 
Department at Englewood Hospital and Medical Center. The original slides, and in most 
instances residual tissue blocks as well, have been identified. 

If written permission for linked testing is not received, it is necessary to code existing data 
including such steps as the exclusion of personal identifiers, prior to utilization for research 
testing This would enable us to perform unlinked testing of residual biologic matenal while 
retaining some critical information. Prior to sending any such specimen to a laboratory, 
identified by a unique repository code number, we would irrevocably break linkage by 
destroying the link between the personal identifier and the new code number. Some 
specimens would be linked to each other (but not to the woman) in cases where multiple 
specimens from a single woman exist to enable assessment of sequential data and ensure 
that a given woman is not multiply counted in statistical analyses. No grant resources have 
been used for actual laboratory testing, which is outside the scope of the Scope of Work 
For some of the cases from EHMC, the women have moved and contact between them and 
their EHMC physicians has not occurred recently. Thus, it will not be possible to contact 
some of these women. As efforts to obtain additional written consents remains in progress 
for others we have deferred testing of specimens and not yet broken linkage. Furthermore, 
due to the heterogeneity of phyllodes tumors, some specific laboratory tests under 
consideration may require special procedures when processing the tissue blocks to ensure 
the most useful specimen. 

Through August 15, 1997, 40 cases had returned consent forms and 38 women (95%) 
agreed to participate in the linked laboratory study, a very high acceptance rate. Analysis 
of the return process at that point indicated that personal follow-up by telephone had been 
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helpful in leading to the return of forms. We thus anticipated that this approach might lead 
to significantly more responses, many of which are likely to be agreement for linked study. 
We confirmed with statistical power calculations that this follow-up process work would be 
warranted in the development of a tumor registry large enough to initiate laboratory 
assessments. Indeed, essentially each positive response to the consent forms was an 
important contribution to statistical power. For example, if the prevalence of a factor X is 
50% among cases and laboratory test T carries a 4-fold increase in risk, then if 36 women 
are studied, p=0.047 for a 1-tailed analysis (Fischer's exact test) but p=0.094 for a 2-tailed 
analysis. When the study size is increased by just 33% to 48 women, both 1-tailed (p-.02) 
and 2-tailed analyses (p=0.04) would be significant. Thus, the decision was made to spend 
additional effort towards this task. 

As of September 30, 1998, one case had died (from metastatic phyllodes). Of the 
remaining 113, 10 declined linked research testing (5 verbally and 5 in writing). One 
person agreed verbally but had not returned all of the consent forms. Of the remaining 102, 
for 79 we have signed written consents. Of the remaining 23 cases (known or presumed to 
still be alive), several have indicated willingness to participate so additional efforts are 
anticipated to obtain additional written consents to enable linked testing and forestall the 
necessity of breaking linkage for these cases who still may wish to participate. 

Since some laboratory studies we plan to analyze will be based upon a) stratification as to 
whether or not the woman had multiple primary phyllodes tumors and b) stratification as to 
whether or not the phyllodes tumor was malignant, these additional efforts remain 
warranted. With a total of 80 cases (79 alive, 1 deceased) now available for linked 
analysis, plans for laboratory testing are now being developed. The demographics for 
these 80 cases are: 

age range 16 to 69, mean 35 y/o; 
60 Caucasian, 11 Latino, 5 Black, 4 Asian. 

The laboratory analysis plan will be refined based on any etiologic hypotheses that may be 
raised as a consequence of the geographic analyses now underway. 
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CONCLUSIONS 

We have developed important descriptive epidemiologic data concerning the phyllodes 
tumor cases, in terms of patient profile, place and time of occurrence, and natural history. 
Given the relatively young ages at which these phyllodes tumors have occurred, it is 
noteworthy that there was no suggestion of a sexually transmissible infectious cause for the 
tumors. Adequate surgical resection margins were associated with a low tumor recurrence 
rate. 

Our evolving data suggest relatively localized clustering with some individual women at 
particular biologic risk. One in seven cases (14%, 16/114) had multiple phyllodes tumors 
diagnosed either simultaneously or over our limited period of follow-up. In contrast, multiple 
primary phyllodes tumors have been reported rarely. We identified only 18 such cases in 
the literature, excluding our series. These multiple primaries tended to be present at the 
time of initial phyllodes diagnosis, with the tumors bilateral. Among those who later 
developed their second primary, the interval has been relatively short. 

Although the elevated relative incidence in Bergen County may in part reflect under- 
ascertainment as well as under-diagnosis of cases in the surrounding hospitals, it seems 
likely that both environmental and genetic factors may potentially be placing women at risk 
for phyllodes tumors. 
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