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Summary 

To determine whether a genetic-environmental interaction exists between the breast, a modified apocrine 
gland, its secretions, and the genetic polymorphic phenotypes of wet and dry cerumen, we examined nipple 
aspirate fluid (NAF) for proliferative disease in 172 U.S.-born and immigrant Chinese and Japanese women. 

Cytologic evidence of proliferative epithelial cells (benign hyperplasia and/or atypical hyperplasia) was 
found in the NAF of 36 women (20.9 %). A significantly higher incidence of proliferative epithelial cells was 
present in the NAF of U.S.-born than in immigrant Asian women (28.6% vs. 16.5%) (p = 0.05). 

A higher proportion of U.S.-born Asian women with wet cerumen than women with dry cerumen had 
proliferative epithelial cells in NAF: 39.3% vs. 20.0% (p = 0.08). No significant difference in NAF 
proliferative cells was found between immigrant women with wet and dry cerumen: 15.8% vs. 17.3%; p = 
0.50. A strong association of proliferative epithelial cells and cerumen phenotype was found in parous 
U.S.-born women (wet = 47.6% vs. dry = 16.0%; p = 0.002). No significant association with wet and dry 
cerumen phenotype was found in parous immigrant women (wet = 12.2% vs. dry = 20%). 

These findings support the hypothesis that an apocrine genetic polymorphic trait differentially influences 
susceptibility of the breast to proliferative disease in Asian women born in environments presumed to be of 
high risk for breast cancer compared to women from low risk environments. 

Introduction 

An important objective in cancer epidemiology is 
to detect individuals who are likely to develop ma- 
lignancy because of genetic susceptibility to envi- 
ronmental factors. If we can identify genetic factors 
that influence susceptibility, we may be able to 
determine how environmental factors interact with 
genetic factors to increase risk of cancer and to 
suggest leads to develop preventive measures [1]. 

A familial component in breast cancer risk has 
been recognized for many years [2]. However, no 
specific genetic factor has been identified as being 
responsible for the two- to threefold increased risk 
to women who have a first-degree relative with 
breast cancer. That environmental factors may be 
important in the etiology of breast cancer is demon- 
strated by the increased incidence of breast cancer 
in Japanese and Chinese immigrants and their off- 
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spring in the U.S. compared to the incidence in 
their countries of origin [3]. 

Petrakis and associates [4, 5] reported an associ- 
ation of a polymorphic apocrine genetic trait, de- 
tectable by cerumen phenotype, with worldwide 
variation in breast cancer rates. Such an association 
is biologically plausible because the cerumenous, 
mammary, and certain axillary and genital sweat 
glands are histologically of the apocrine type and 
their secretions have many biochemical similarities 
[6]. Examinations of NAF have shown a variety of 
biochemical substances, including mutagens, carci- 
nogens, and promoters of endogenous and exog- 
enous origin, to be secreted and concentrated in 
the ducts of the nonpregnant breast gland and to be 
in intimate contact with breast epithelium [6, 7]. 
For examining breast secretions, nipple aspirate 
fluid (NAF) cytology provides a useful clinical 
technique for evaluation of the status of the breast 
epithelium in apparently normal women in whom 
breast biopsy is not clinically indicated [8]. 

Secretion by the breast and other apocrine 
glands, such as the cerumenous glands, has been 
shown to be influenced by a pair of alleles (W,w) 
which are inherited in a simple Mendelian fashion 
[9]. Women with the dominantly inherited wet- 
type (WW, Ww) cerumen yield NAF more fre- 
quently and in greater quantities than women with 
the homozygous recessive dry-type (ww) cerumen 
[10]. We have hypothesized that this genetic poly- 
morphic trait, for which cerumen phenotype serves 
as a clinical marker, through its physiologic effects 
on apocrine gland secretory activity, differentially 
influences exposure of the epithelium to endoge- 
nous and exogenous carcinogens and promoters, 
and thus increases susceptibility to proliferative 
disease and breast cancer [5, 6]. If breast glands of 
women with wet-type cerumen secrete greater 
quantities of these mutagenic and carcinogenic 
substances than do breast glands of women with 
dry-type cerumen, then a higher proportion of 
women with wet-type cerumen will experience pro- 
liferative changes in breast epithelial cells than will 
women with dry-type cerumen. In an earlier test of 
this hypothesis in Caucasian women in San Francis- 
co, a positive association of cerumen type and NAF 
atypical hyperplasia was found [11]. 

Asian populations have very high frequencies of 
the dry cerumen phenotype, ranging from 40% to 
80% in Chinese and Japanese. In contrast, wet- 
type cerumen is found in 93% to 100% of U.S. 
Caucasian and black populations [5, 9]. The estab- 
lished disparity in rates of breast cancer and pre- 
cursor lesions between Asian and white popula- 
tions might be partly related to genetically influen- 
ced differences in apocrine gland secretion, as well 
as to factors in the environment. The present study 
sought to determine whether proliferative epithe- 
lial hyperplasia (benign hyperplasia and/or atypical 
hyperplasia) in NAF is differentially associated 
with cerumen phenotype in U.S.-born vs. immi- 
grant Chinese and Japanese women. 

Materials and methods 

Participants were Asian women seen at the Breast 
Screening Clinic at the University of California, 
San Francisco, between 1975 and 1989, in an ongo- 
ing epidemiologic study of NAF composition and 
breast disease [12]. The procedures used were ap- 
proved by the University Committee on Human 
Research. Of 522 Chinese and Japanese women, 
the cerumen type had been recorded according to 
the criteria of Matsunaga [9] as wet, dry, or un- 
classifiable. Less than 2% of women were unclassi- 
fiable and were eliminated from the analysis. Nip- 
ple aspiration of breast fluid employing a breast 
pump was attempted in all women by the technique 
of Sartorius [13]. NAF was obtained in 203 (38.9%) 
of the 522 women, but the present analysis is based 
on 172 women, of whom 63 are U.S.-born and 109 
immigrants, whose breast fluids were considered 
by the cytopathologist (EBK) as satisfactory for 
cytologic evaluation and whose place of birth had 
been recorded. Data on age at migration and dura- 
tion of residence in the U.S. had been obtained 
from only a minority of the immigrant Asian wom- 
en and were therefore not included in the present 
analysis. 

All NAF samples were prepared for cytologic 
examination according to the methods described 
by King et al. [14, 15]. The criterion for a satis- 
factory NAF specimen was the presence of at least 
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10 epithelial cells on a slide [16]. Epithelial cells 
were classified as normal, or as demonstrating be- 
nign hyperplasia or atypical hyperplasia according 
to the criteria of King et al. [16]. Hyperplasia was 
defined as: minimal changes from normal ductal 
epithelium; slight cell and nuclear enlargement; 
cell distribution predominately in groups; papillary 
grouping- a subcategory; apocrine type - a subcat- 
egory. Atypical hyperplasia was defined as: moder- 
ate to severe abnormality; distinct nuclear enlarge- 
ment; increasing nuclear to cytoplasmic ratio alter- 
ation and chromatin change; cell distribution in 
groups and papillary formations; single cells in- 
crease in numbers with increasing degree of ab- 
normality; apocrine t y p e -  a subcategory. 

For statistical analyses, the diagnoses of benign 
and atypical hyperplasia were combined as prolif- 
erative epithelium because of the small numbers in 
these diagnostic categories. Because a significantly 
greater proportion of women who yielded fluid 
were parous compared to nonyielders of fluid, ana- 
lyses were conducted on: a) the entire sample of 
172 women who yielded NAF and b) on the 140 
who were parous. There were too few nulliparous 
women for analysis. 

The strength of association of a diagnosis of pro- 
liferative epithelial cytology compared with normal 
cytology by cerumen phenotype, stratified by place 
of birth, was determined by nonparametric statisti- 
cal tests [17] including chisquare for heterogeneity 

and Fisher's exact test. Age-adjusted odds ratios 
and their 95% confidence intervals were deter- 
mined by the Mantel-Haenszel chi-square test em- 
ploying the immigrant women with dry cerumen as 
the referent group. 

Results 

Characteristics of the Asian women in the study are 
shown in Table 1. Except for differences in the 
proportions of parous women and women with 
wet-type cerumen, other characteristics of yielders 
and nonyielders of breast fluid were not statistically 
significantly different. 

The proportions of Asian women yielding NAF 
by place of birth subdivided by cerumen type are 
shown in Table 2. Among U.S.-born Asian wom- 
en, no significant differences were found by cer- 
umen type in proportions yielding NAF and pro- 
portions with satisfactory NAF preparations (10 or 
more epithelial cells). In contrast, among immi- 
grant Asian women, a significantly lower propor- 
tion of women with dry-type than with wet-type 
cerumen yielded NAF (p = 0.001), but no differ- 
ences were found in the proportions of NAF con- 
taining epithelial cells. Compared with immigrant 
women, U.S.-born Asian women with wet and dry 
cerumen had lower proportions of satisfactory 
NAF preparations. 

Table 1. Demographic and other characteristics of 522 Asian women according to nipple aspirate fluid (NAF) status: nonyielders, 
yielders, and yielders with satisfactory cytology 

Characteristic NAF nonyielders NAF Yielders 

(N = 319) Total (N = 203) Satisfactory cytology (N = 172) 

Age (mean years) 43.9 + 13.2 41.1 + 11.4 40.0 + 10.5 
Age at menarche (mean years) 13.4 + 2.1 13.4 + 1.6 13.4 + 1.6 
Education (mean years) 13.2 + 4.5 13.3 _+ 4.0 13.1 + 4.1 
% Parous 60.4 a 80.0 a 82.9 a 
Age at first fullterm birth (mean years) 25.4 ___ 4.9 25.8 ___ 5.3 25.8 + 5.2 
% Oral contraceptive users 38.3 40.2 43.0 
% Menopausal estrogen use 10.4 8.9 7.1 
% Family history of breast cancer 5.7 5.6 5.1 
% Wet-type cerumen 31.7" 48.8 a 50.7 a 
% U.S.-born 42.6 43.8 38.9 

a Nonyielders compared with total or with satisfactory cytology: p < 0.001; other comparisons not statistically significant. 
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Nipple aspirate cytology 

Proliferative epithelial cells were more frequently 
diagnosed in NAF from U.S.-born than from im- 
migrant Asian women: 18/63 (28.6%) vs. 18/109 
(16.5%) (Fisher p = 0.047). 

Nipple aspirate cytology by cerumen type and 
birthplace 

Total sample. The numbers and percentages of 
women with proliferative epithelium in NAF 
grouped by birth place and by cerumen phenotype 
are shown in Table 3. Chi-square test for homoge- 
neity was 3.12, p = 0.080, suggesting that the rela- 
tionship among U.S.-born differed from that 
among immigrant Asian women. A higher propor- 
tion of NAF with proliferative epithelial cells was 
found in U.S.-born women with wet cerumen than 
in U.S.-born women with dry cerumen: 11/28 
(39.3%) vs. 7/35 (20.0%) (Fisher p =  0.080). 
Among immigrants, no significant differences were 
found in the frequencies of proliferative epithelium 
in NAF from women with wet and dry cerumen: 
wet = 9/57 (15.8%) vs. dry = 9/52 (17.3%) (Fisher 
p = 0.499; NS). 

Age-adjusted odds ratios for the various groups 
were calculated using the immigrant women with 
dry cerumen as the referent group (Table 4). A 
significantly increased age-adjusted odds ratio, 
3.11, was found for U.S.-born women with wet 
cerumen (95% C.I.: 1.2-9.9). Odds ratios for U.S.- 
born women with dry cerumen and for immigrant 
women with wet cerumen compared to the referent 
group did not significantly differ from unity. 

Parous women. Analyses of parous women yielded 
more significant differences. The chisquare for ho- 
mogeneity was 6.9, p = 0.01. When parous women 
were grouped by birth place and cerumen type, 
even greater differences in the proportions with 
proliferative epithelium were found: U.S.-born, 
wet cerumen 10/21 (47.6%) vs. dry cerumen 4/25 
(16.7%) (Fisher p = 0.022); immigrant, wet cer- 
umen 6/49 (12.2%) vs. dry cerumen 9/45 (20.0%) 
(Fisher p = 0.228) (Table 3). 

The age-adjusted odds ratio of U.S.-born wom- 
en with wet cerumen compared to the immigrant 
women with dry cerumen increased from an 
O.R. = 3.11 in the total sample to O.R. = 4.75 
(95% C.I.: 1.4-16.4) in parous women. No signif- 
icant differences from unity were found for the 
remaining groups (Table 4). 

Discussion 

It is well established that epithelial hyperplasia and 
atypical hyperplasia in breast biopsies are associ- 
ated with an increased risk of breast cancer [18-23]. 
However, few studies have been reported on the 
frequency of these precursor lesions comparing 
populations at differing risks of breast cancer. One 
study of benign breast disease in Tokyo and New 
York found that proliferative lesions were less fre- 
quent in breast biopsies from Japanese women in 
Tokyo than from white women in New York [24]. 
In an autopsy study in Hawaii and Japan, intraduc- 
tal hyperplasia was found more often in breasts of 
Hawaiian-Japanese women than of women in Ja- 
pan [25, 26]. A forensic study in New Mexico 
showed a gradient in the frequency of proliferative 

Table 2. Proportion of Asian women yielding NAF containing breast epithelial cells satisfactory for evaluation 

Birthplace Cerumen type NAF obtained Epithelial cells 

No./total Percent No./total Percent 

U.S.-born wet 38/90 (42.2) 28/38 (73.7) 
dry 50/134 (37.3) 35/50 (70.0) 

Immigrant wet 61/110 (55.5) a 57/61 (93.4) 
dry 54/188 (28.7) a 52/54 (96.3) 

ap<  0.001. 
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Table 3. Proportion of Asian women yielding NAF containing proliferative epithelial cells by birthplace and cerumen phenotype 

Birthplace Cerumen type Total sample (N = 172) Parous women (N = 140) 

Prolif. epithelium Prolif. epithelium 

No ./total Percent No./total Percent 

U. S.-born wet 11/28 (39.3) 10/21 (47.6) 
dry 7/35 (20.0) 4/25 (16.7) 

Fisher p = 0.080 Fisher p = 0.022 
Immigrant wet 9/57 (15.8) 6/49 (12.2) 

dry 9/52 (17.3) 9/45 (20.0) 
Fisher p = 0.499 Fisher p = 0.228 

;(2 homog. 3.12; p = 0.080 X2 homog. 6.19; p = 0.01 

and atypical hyperplasia: highest in Anglo, inter- 
mediate in Hispanic, and low in American Indian 
women [27]. The findings in these studies suggest 
that, similar to breast cancer itself, environmental 
factors may play a role in the pathogenesis of the 
epithelial hyperplastic lesions predisposing to 
breast cancer. Our study in Asian women suggests 
that an apocrine genetic factor influencing breast 
secretion may interact with environmental factors 
in the pathogenesis of these proliferative lesions. 

Our findings offer new support for an apocrine 
genetic-environmental interaction involving the 
breast epithelium, indicated by the different pro- 
portions of proliferative epithelial cells in NAFs in 
Asian women born in the U.S. versus those born in 
Asia. This interpretation is supported by the high 
frequency of proliferative epithelial cells in NAFs 
in U.S.-born Asian women with wet compared to 
dry cerumen who have lived in the San Francisco 
environment where incidence rates for breast can- 

cer are high. In women born in environments hav- 
ing low incidence rates for breast cancer, such as 
Hong Kong and Japan, it can be inferred that less 
interaction occurs between a low risk environment 
and the apocrine alleles affecting breast secretion. 
As a result, no significant difference was found in 
the proportions of NAFs containing proliferative 
epithelium in women with wet and dry cerumen. 
The low frequency of proliferative epithelial cells 
in NAF of Asian-born women with wet cerumen 
now living in San Francisco suggests a persisting 
influence of an Asian-type low risk environment in 
these women. 

As noted in the introduction, Petrakis [28] pro- 
posed a possible physiologic association of the ge- 
netic phenotype for cerumen and susceptibility to 
breast cancer. However, a subsequent study in 
Hong Kong Chinese women did not support this 
association, and it was concluded that if an associ- 
ation exists between cerumen type and susceptibil- 

Table 4. Proliferative epithelium in NAF by birthplace and cerumen type 

Birthplace Cerumen phenotype Total sample 

O.R. a 

Parous 

(95% C.I.) O.R." (95% C.I.) 

Immigrant dry 1.00 
wet 0.79 

U.S.-born dry 1.31 
wet 3.11 

Referent 1.00 Referent 
(0.32, 2.5) 0.43 (0.17, 1.7) 
(0.39, 4.1) 0.68 (0.18, 2.9) 
(1.2, 9.9) 4.75 (1.4, 16.4) 

"Age-adjusted odds ratios. 
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ity to breast cancer, it must be an indirect one [29]. 
In view of the present findings, the absence of a 
relationship of cerumen type and breast cancer risk 
in Chinese women in the earlier study in Hong 
Kong raises the possibility that the environment of 
Hong Kong is less 'carcinogenic' for the breast than 
that of the U.S. Birth and maturation in a low risk 
environment such as Hong Kong, where breast 
cancer rates are low, may result in relatively less 
exposure of the breast epithelium to hormonal sti- 
muli, secreted ambient carcinogens, and promo- 
ters and other factors, irrespective of cerumen 
type. We defined env i ronment  as an ecologic com- 
plex of geographic, cultural, socioeconomic, chem- 
ical, dietary, psychologic, and other factors to 
which women might be exposed in their country of 
birth. As such, it lacks specificity. However, differ- 
ences in hormonal parameters have been reported 
in Japanese and Chinese women living in different 
geographic environments [30-32]. Similarly, diet- 
ary differences and culturally influenced factors 
such as age at menarche, parity, age at first full- 
term pregnancy, and years of education, have all 
been reported to influence risk of breast cancer 
[33], and can be considered as 'environmental' in 
the sense employed here. 

The present findings are considered preliminary. 
Because the number of Asian women in the study is 
relatively small, the findings, although statistically 
significant, must be accepted with reservation. 
Clinical examination of cerumen cannot differen- 
tiate the homozygous dominant WW from the het- 
erozygous Ww phenotype, and it is possible that an 
intermediate physiological influence on secretion 
and NAF cytology occurs in heterozygous women. 
The cytologic diagnoses were available only in 
women who yielded NAF adequate for cytologic 
classification, and the differences in cytology, if 
any, between fluid yielders and nonyielders are 
conjectural. A recent multivariate analysis of NAF 
secretion by Wrensch et al. [34] indicates that age 
and parity status are the two major factors affecting 
ability to obtain NAF. Because the observed ef- 
fects in the present study were strongest in parous 
women who are known to be higher yielders of 
NAF [34], it is possible that the greater volume of 
fluid more frequently obtained in women with wet 

cerumen is associated with increased likelihood of 
finding proliferative epithelial cells. This possibil- 
ity cannot be completely discounted, but is coun- 
tered by our finding that compared with Asian 
women, the overall proportion of NAF containing 
adequate cells was lower for U.S.-born women of 
both wet and dry cerumen types. In addition, a 
nonsignificant higher proportion of proliferative 
cells was found in NAF of parous immigrant wom- 
en having dry cerumen compared to U.S.-born 
women with dry cerumen. Because of the relatively 
small numbers of women, it was not feasible to 
analyze the data separately for nulliparity or for 
benign hyperplasia and atypical hyperplasia. Final- 
ly, because our previous questionnaire did not re- 
quest the date and age of migration to the U.S., we 
were unable to determine what influence the dura- 
tion of time in the U.S. and its relationship to 
puberty might have had on the cytologic findings by 
cerumen type. These considerations are being ex- 
amined in a larger study of San Francisco Chinese 
women and Chinese women currently living in an 
area of Asia characterized by low breast cancer 
risk. 

Acknowledgements 

We thank Margaret Wrensch, Virginia Ernster, 
John Neuhaus, Mary-Claire King, Lynn Mason, 
John Horn, Lee Ann Duarte and Maureen Morris 
for their valuable suggestions and assistance. 

Supported in part by USPHS grant P01 CA 
13556-17 from the National Cancer Institute, Be- 
thesda, MD, USA. 

References 

1. Harris H: The Principles of Human Biochemical Genetics. 
Elsevier, Amsterdam, 1986 

2. Petrakis NL: Genetic factors in the etiology of breast can- 
cer. Cancer 39: 2709-2715, 1977 

3. Waterhouse J, Muir CS, Shanmugaratnum K, Powell J 
(eds): Cancer incidence in five continents, Vol. IV. IARC 
Scientific Publications No. 42, International Agency for 
Research on Cancer, Lyon, 1982 



Cerumen phenotype and proliferative epithelium 285 

4. Petrakis NL: Cerumen genetics and human breast cancer. 
Science 173: 347-349, 1971 

5. Petrakis NL, Pingle U, Petrakis SJ, Petrakis SL: Evidence 
for a genetic cline in earwax types in the Middle East and 
Southeast Asia. Am J Phys Anthropol 35: 141-144, 1971 

6. Petrakis NL: Physiologic, biochemical, and cytologic as- 
pects of nipple aspirate fluid. Breast Cancer Res Treat 8: 
7-19, 1986 

7. Petrakis NL, Wrensch MR, Ernster VL, Miike R, King EB, 
Goodson WH III: Prognostic significance of atypical epi- 
thelial hyperplasia in nipple aspirates of breast fluid (let- 
ter). Lancet 2: 505, 1987 

8. Petrakis NL: Oestrogens and other biochemical and cyt- 
ological components in nipple aspirates of breast fluid: 
relationship to risk factors for breast disease. Proc R Soc 
Edinburgh 95B: 169-181, 1989 

9. Matsunaga E: The dimorphism in human normal cerumen. 
Ann Hum Genet 25: 273-286, 1962 

10. Petrakis NL, Ernster VL, Sacks ST, King EB, Schweitzer 
R J, Hunt TK, King M-C: Epidemiology of breast secretion: 
Association with breast cancer risk factors and cerumen 
type. J Natl Cancer Inst 67: 277-284, 1981 

11. Petrakis NL: Cerumen phenotype and epithelial dysplasia 
in nipple aspirates of breast fluid. Am J Phys Anthropo162: 
115-118, 1983 

12. Ernster VL, Wrensch MR, Petrakis NL, King EB, Miike R, 
Mural J, Goodson WH III, Siiteri PK: Benign and malig- 
nant breast disease: Initial study results of serum and breast 
fluid analyses of endogenous estrogens. J Natl Cancer Inst 
79: 949-960, 1987 

13. Sartorius OW, Smith HS, Morris P, Benedict D, Friesen L: 
Cytologic evaluation of breast fluid in the detection of 
cancer. J Natl Cancer Inst 59: 1073-1080, 1977 

14. King EB, Barrett D, King M-C, Petrakis NL: Cellular 
composition of the nipple aspirate specimen of breast fluid. 
I. The benign cells. Am J Clin Pathol 64: 728-738, 1975 

15. King EB, Barrett D, Petrakis NL: Cellular composition of 
the nipple aspirate specimen of breast fluid. II. Abnormal 
findings. Am J Clin Pathol 64: 739-748, 1975 

16. King EB, Chew KL, Petrakis NL, Ernster VL: Nipple 
aspirate cytology for the study of breast cancer precursors. J 
Natl Cancer Inst 71: 1115-1121, 1983 

17. Snedecor GW, Cochran WG: Statistical Methods, 6th ed., 
State University Press, Ames, Iowa, 1968 

18. Black MM, Chabon AB: In situ carcinoma of the breast. 
Pathol Annu 4: 185-210, 1969 

19. Wellings SR, Jensen HM, Marcum RG: An atlas of sub- 
gross pathology of the human breast with special reference 
to possible precancerous lesions. J Natl Cancer Inst 55: 
231-273, 1975 

20. Kodlin D, Winger EE, Morgenstern NL, Chen U: Chronic 

mastopathy and breast cancer. A follow-up study. Cancer 
39: 2603-2607, 1977 

21. Carter CL, Care  DK, Micozzi MS, Schatzkin A, Taylor 
PR: A prospective study of the development of breast can- 
cer in 16,692 women with benign breast disease. Am J 
Epidemiol 128: 467-477, 1988 

22. Dupont WD, Page DL: Risk factors for breast cancer in 
women with proliferative disease. N Engl J Med 312: 146- 
151, 1985 

23. Hutchinson WB, Thomas DB, Hamlin WB, Roth GJ, Pe- 
terson AV, Williams B: Risk of breast cancer in women 
with benign breast diseases. J Nail Cancer Inst 65: 13-20, 
1980 

24. Schuerch C III, Rosen PP, Hirota T, Itabashi M, Yamamo- 
to HG, Kinne DW, Beattie EJ: A pathologic study of 
benign breast diseases in Tokyo and New York. Cancer 50: 
1899-1903, 1982 

25. Sasano N, Tamahaski N, Namiki T, Stemmerman GN: 
Consecutive radiography of breast slices for estimation of 
glandular volume and detection of small subclinical lesions. 
A comparison between Japan and Hawaii Japanese. Toho- 
ku J Exp Med 117: 217-224, 1975 

26. Sasano N, Tateno H, Stemmerman GN: Volume and hy- 
perplastic lesions of breasts of Japanese women in Hawaii 
and Japan. Prev Med 7: 196-204, 1976 

27. Bartow SA, Pathak DR, Black WC, Key CR, Teal SR: 
Prevalence of benign, atypical, and malignant breast lesions 
in populations at different risk for breast cancer. A forensic 
autopsy study. Cancer 60: 2751-2760, 1987 

28. Petrakis NL: Cerumen genetics and human breast cancer. 
Science 173: 347-349, 1971 

29. Ing R, Petrakis NL, Ho HC: Evidence against association 
between wet cerumen and breast cancer (Letter). Lancet 1: 
44, 1973 

30. Dickinson LE, MacMahon B, Cole P, Brown JB: Estrogen 
profiles of Oriental and Caucasian women in Hawaii. N 
Engl J Med 291: 1211-1213, 1974 

31. Hayward JL, Greenwood FC, Glober G, Stemmerman G, 
Bulbrook RD, Young DY, Kumaokas S: Endocrine status 
in normal British, Japanese and Hawaiian-Japanese wom- 
en. Eur J Cancer 14: 1221-1228, 1974 

32. Trichopoulos D, Yen S, Brown J, Cole P, MacMahon B: 
The effect of westernization on urine estrogens, frequency 
of ovulation, and breast cancer risk. Cancer 53: 187-192, 
1984 

33. Kelsey JL, Berkowitz GS: Breast cancer epidemiology. 
Cancer Res 48: 5615-5623, 1988 

34. Wrensch MR, Petrakis NL, Gruenke LD, Ernster VL, 
Miike R, King EB, Hauck WW: Factors associated with 
obtaining nipple aspirate fluid: Analysis of 1428 women and 
literature review. Breast Cancer Res Treat 15: 39-51, 1990 


