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ADENOCARCINOMA OF THE VAGINA*

Association of Maternal Stilbestrol Therapy with Tumor Appearance in Young Women

ArrTHUR L. HERBST, M.D., HowaARD ULFELDER, M.D., AND DavID C. POSKANZER, M.D).

Abstract Adenocarcinoma of the vagina in young
women had been recorded rarely before the report
of several cases treated at the Vincent Memorial
Hospital between 1966 and 1969. The unusual oc-
currence of this tumor in eight patients born in
New England hospitals between 1946 and 1951 led
us to conduct a retrospective investigation in
search of factors that might be associated with
tumor appearance. Four matched controls were
established for each patient; data were obtained
by personal interview. Results show maternal

ANCER of the vagina is rare, occurring usually

as epidermoid carcinoma in women over the
age of 50 years.! Between 1966 and 1969, however,
seven girls 15 to 22 years of age with adenocarci-
noma of the vagina (clear-cell or endometrial type)
were seen at the Vincent Memorial Hospital2 Al-
though isolated case reports of histologically similar
adenocarcinomas of the vagina had previously been
published,>® these carcinomas, too, were usually in
older patients. No such case in the younger age
group had been seen at this institution before 1966.

The tumor typically caused prolonged vaginal
bleeding that, occurring in young women, was mis-
taken for anovulatory bleeding and delayed the cor-
rect diagnosis. Routine vaginal cytology was often
negative, and the tumor was not palpated on rectal
examination. The correct diagnosis was arrived at
only after vaginal examination had been performed.

Histologically, one of the tumors resembled endo-
metrial carcinoma, but the remainder were charac-
terized by tubules and glands lined by clear cells
containing glycogen or “hobnail” cells. The clear
cells also appeared in solid nests. There was a high
prevalence of benign adenosis of the vagina in this
group of patients. Although these tumors with clear
cells and hobnail cells have been termed “mesone-
phroma,” there is evidence that they are of Miilleri-
an origin.?

Because of the apparent clustering of these cases,
which appeared within four years, attention was
focused on possible other similarities among them.
However, they did not uniformly use any intra-
vaginal irritant, douches or tampon. Only one patient
had had sexual exposure. Before the onset of the
present illness, none had been given birth-control
pills. We then decided to conduct a case-control,
retrospective study that would compare in detail

*From the Vincent Memorial Hospital (Gynecological Service of
the Massachusetts General Hospital) (address reprint requests to Dr.
Herbst at the Vincent Memorial Hospital, Fruit St., Boston, Mass.
02114).
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bleeding during the current pregnancy and pre-
vious pregnancy loss were more common in the
study group. Most significantly, seven of the
eight mothers of patients with carcinoma had
been treated with diethylstilbestrol started during
the first trimester. None in the control group
were so treated (p less than 0.00001). Maternal inges-
tion of stilbestrol during early pregnancy appears
to have enhanced the risk of vaginal adenocarci-
noma developing years later in the offspring ex-
posed.

these patients and their families with an appropriate
control group to uncover factors that might be asso-
ciated with the sudden appearance of these tumors.

METHODS

Four matched controls for each patient with vagi-
nal carcinoma were selected by examination of the
birth records of the hospital in which each patient
was born. Females born within five days and on the
same type of service (ward or private) as the eight
propositae were identified. Women who gave birth
to daughters closest in time to each patient with
carcinoma were first considered. Interviewing of all
mothers was done from a standard questionnaire by
personal interview carried out by a trained inter-
viewer.

In addition to the seven cases cited above, an
eighth identical case of clear-cell adenocarcinoma of
the vagina occurred in 1969 in a 20-year-old pa-
tient, who was treated at another Boston hospital. t
Because she and her family with their matched con-
trols were as available as our own cases, this patient
has been included with the original group, and
these eight cases form the basis of this study.

Comparison of the data obtained from patients
and controls was carried out with the use of the
paired t-test for parametric data and the matched
control method suggested by Pike and Morrow? for
nonparametric data. Unpaired t-tests and chi-square
tests with Yates correction were also carried out but
were not significantly different from the results ob-
tained with the paired methodologies.

RESULTS

Table 1 summarizes chronologic details of each pa-
tient with her therapy and results. The table dem-
onstrates the clustering of patients for time of birth
and occurrence of tumor. In Table 2 the data for
seven pertinent areas of inquiry for each patient

tWe are indebted to Dr. Donald P. Goldstein, of Boston, for permis-
sion to include his case in this study.
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Table 1. Summary of Cases with Carcinoma.
CASE AGE AT IsT YR OF YR OF THERAPY STATUS
No. SyMpPTOMS (YR) BIRTH TREATMENT 1971
1 20 1949 1969 Posterior exenteration & vaginectomy Living & well
2 15 1951 1967 Radical hysterectomy & vaginectomy, Living & well
with vaginal replacement
3 14 1950 1968 Exploratory laparotomy Died (1968)
4 15 1950 1966 Wide local excision Living & well
5 19 1949 1969 Radical hysterectomy & vaginectomy, Living & well
with vaginal replacement
6 16 1951 1967 Radical hysterectomy & vaginectomy, Living & well
with vaginal replacement
7 18 1949 1968 Anterior exenteration, with bowel Living & well
substitution of vagina
8 22 1946 1968 Anterior exenteration, with bowel Living & well

substitution of vagina

and her matched controls are displayed, including
maternal age at the birth of the child, maternal
smoking (at least 10 cigarettes per day before the
birth of the child), bleeding during study pregnan-
cy, any prior pregnancy loss, maternal estrogen
therapy during study pregnancy, breast feeding of
infant and intrauterine x-ray exposure.

There is a highly significant association between
the treatment of the mothers with estrogen diethyl-
stilbestrol during pregnancy and the subsequent
development of adenocarcinoma of the vagina in
their daughters (p less than 0.00001). Other factors
found to be different between propositae and controls
but at lower levels of significance are maternal bleed-
ing in the study pregnancy (p less than 0.05) and any
prior pregnancy loss (p less than 0.01). No significant
differences between the populations were found for
maternal age at time of birth of patient, smoking in
parents, intrauterine x-ray exposure and breast feed-
ing. Other topics covered in the questionnaire that
also were not statistically significant are listed in
Table 3.

All the mothers who took stilbestrol began therapy
in the first trimester of pregnancy. They received
either a constant dose administered throughout the
pregnancy, or a continually increasing dose given
almost to term. Six of the seven mothers volun-
teered the information that stilbestrol had been pre-
scribed for them. The seventh was uncertain, but
her obstetrician identified the dmg as diethystil-
bestrol. Bleeding during this pregnancy or previous
pregnancy loss (or both) led to the administration of
stilbestrol in all seven cases. The programs of man-
agement for these pregnancies occasionally included
vitamins, iron or calcium.

Di1SCUSSION

By the choice of a control group consisting of females
born within five days of the birth of the propositae in
the same hospital and on the same type of service,
socioeconomic differences are reduced. Of the candi-
dates for the control group found on hospital birth
lists 25 per cent could not be located. A selection
bias is therefore possible because only the families

Table 2. Summary of Data Comparing Patients with Matched Controls.

CASE MATERNAL MATERNAL BLEEDING IN ANY PRIOR ESTROGEN BREAST INTRA-
No. AGE (YR) SMOKING THis PREGNANCY GIVEN IN FEEDING UTERINE
PREGNANCY Loss THIS X-Ray
PREGNANCY EXPOSURE
CASE MEAN CASE  CONTROL CASE  CONTROL CASE  CONTROL CASE  CONTROL CASE  CONTROL CASE  CONTROL
OF 4
CONTROLS
1 25 32 Yes 2/4 No 0/4 Yes 1/4 Yes 0/4 No 0/4 No 1/4
2 30 30 Yes 3/4 No 0/4 Yes 1/4 Yes 0/4 No 1/4 No 0/4
3 22 31 Yes 1/4 Yes 0/4 No 1/4 Yes 0/4 Yes 0/4 No 0/4
4 33 30 Yes 3/4 Yes 0/4 Yes 0/4 Yes 0/4 Yes 2/4 No 0/4
5 22 27 Yes 3/4 No 1/4 No 1/4 No 0/4 No 0/4 No 0/4
6 21 29 Yes 3/4 Yes 0/4 Yes 0/4 Yes 0/4 No 0/4 No 1/4
7 30 27 No 3/4 No 0/4 Yes 1/4 Yes 0/4 Yes 0/4 No 1/4
8 26 28 Yes 3/4 No 0/4 Yes 0/4 Yes 0/4 No 0/4 Yes 1/4
Total 718 21/32 3/8 1/32 6/8 5/32 718 0/32 3/8 3/32 1/8 4/32
Mean 26.1 29.3
Chi square (1 df)* 0.53 4.52 7.16 23.22 2.35 (13
p value 0.50 <0.05 <0.01 <0.00001 0.20
(N.SOF (N.S)) (N.S) (N.S))

*Matched control chi-square test used as described by Pike & Morrow.?

tStandard error of difference 1.7 yr (paired t-test); N.S. = not statistically significant.
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Table 3. Additional Factors Compared in Patients and Con-
trols Not Found to Be Significantly Different.*

Birth weight

Age at onset of menses

Complications & outcome of study pregnancy
Ingestion of other medications during pregnancy
Childhood diseases of mothers & patients
History of tonsillectomy

Childhood ingestions

Household pets

Noteworthy illnesses of patients & parents
Cosmetic use in patients & mothers

Cigarette smoking in patients

Alcohol consumption in parents

Occupation & yr of education of parents

*Events compared before date of onset of present iliness for each study patient &
her matched controls.

remaining in the same area could be reached for
comparison. However, all eight of the families of
our patients are still living in or near the communi-
ty where the patients were born. Control subjects
still living in the community may be a more suit-
ably matched study population. One potential control
family was excluded because the birth record indi-
cated that the offspring had Down’s syndrome. It
was necessary to locate only 34 women to obtain 32
control families who would collaborate with this
study. ’

It should be emphasized that among the eight
study mothers there was a total of 10 prior pregnan-
cy losses and only six among the 32 controls. As can
be seen from Table 2, bleeding during pregnancy
was also more frequent in the study group. The fact
that these were truly high-risk pregnancies was the
indication for stilbestrol administration. The associa-
tions observed with bleeding in the study pregnan-
cy and with previous pregnancy loss may reflect the
characteristics of the population that was selected
for estrogen treatment. In one of the eight mothers
whose daughter had clear-cell adenocarcinoma,
there was no evidence that estrogens were adminis-
tered during pregnancy, nor had she experienced
prior pregnancy loss or bleeding during the study
pregnancy. Furthermore, these tumors were known
to occur, though rarely, in women born before the
availability of oral estrogens. Thus, factors other
than maternal stilbestrol ingestion appear to be op-
erative in their development. Moreover, the stilbes-
trol pills prescribed for these mothers were those
available between 1946 and 1951. The ingredients of
these tablets, the estrogenic potency of stilbestrol
and its other chemical properties must all be recog-
nized as possible elements in the association ob-
served. Finally, among four of the eight families
there are five female siblings, ranging in age from
18 to 22 years, who are also products of pregnancies
during which their mothers took diethylstilbestrol.
Up to the present, a vaginal tumor has not de-
veloped in any of these girls.

To try to estimate the frequency of stilbestrol
administration and the risk of development of these
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tumors in female offspring whose mothers took stil-
bestrol during pregnancy, we have examined the
files of one of the hospitals in this study for the
years 1946 through 1951. During this interval there
was a special high-risk pregnancy clinic at the Bos-
ton Lying-in Hospital in which stilbestrol was pre-
scribed to 675 ward patients. There were approxi-
mately 14,500 ward deliveries, indicating that at
that time roughly one in 21 ward patients at the
Boston Lying-in Hospital were treated during preg-
nancy with stilbestrol. Thus, it appears to be well
within the range of statistical expectation to have a
control group in which the frequency of stilbestrol
use was 0 in 32. In the interval 1946 to 1951 the
private service at the Boston Lying-in Hospital had
more deliveries than the ward service. We have
knowledge of only one case of clear-cell adenocarci-
noma developing in a patient born at the Boston
Lying-in Hospital, and she was delivered on the
private service. Whatever the risk of tumor develop-
ment in the exposed offspring, it appears to be
small.

The high concurrence of benign vaginal adenosis
with these adenocarcinomas suggests that an anomaly
of vaginal epithelial development may be a predis-
posing condition. Previous reports have described
an association between adenosis and this tumor in
older women®® and their concurrence in younger
patients was initially noted in the present cases? It
may be that an increase in adenosis occurs at men-
arche in these patients and results in greater
quantities of benign tissue at risk for malignant
change. It is also possible that stilbestrol alters fetal
vaginal cells in utero, with changes that do not be-
come manifest in a malignant form until years later.
Animal experiments as well as further follow-up
data on patients who were exposed to estrogens in
utero may provide some answers. Regardless of the
ultimate explanation, histologic observations of asso-
ciated adenosis combined with the known estrogen-
ic effect of stilbestrol further support a Miillerian
and not a mesonephric origin for these adenocarci-
nomas.

The time of birth of these patients (1946 to 1951)
coincides with the beginning of the widespread use
of estrogens in support of high-risk pregnancy.’® It
is likely that more patients with this tumor will
appear as girls who were exposed in utero come to
maturity. Furthermore, although our oldest patient
was discovered at the age of 22 years, itis possible that
these tumors will appear in even older women as
the “atrisk” population matures. Although the
chance of development of these tumors appears to
be very small, the results of this study suggest that
it is unwise to administer stilbestrol to women early
in pregnancy. Furthermore, abnormal bleeding in
adolescent girls can no longer be assumed to be
due to anovulation, and the possibility of vaginal
tumor should be excluded by a physician’s exami-
nation.
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the interviews and helped with analyses and preparation of
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SPECIAL ARTICLE

NATIONAL HEALTH INSURANCE: WHAT KIND AND HOW MUCH (First of Two Parts)*

ROBERT D). EILERS, PH.D.

Abstract The major forces behind the movement
for national health insurance — health care costs,
suboptimal mortality and morbidity levels, dissatis-
faction with health care delivery and limitations of
private insurance — must be considered in the de-
velopment of criteria for evaluating national health
insurance proposals. Although financial accessibility
to health care for all citizens is a necessary criterion,
the acceptability of health delivery arrangements
to -individual consumers is of equal importance.

HE accelerated pace in the social acceptance of

a national health insurance scheme is now
readily apparent. The notion that national health
insurance is inevitable is held even among some of
the more conservative elements in the health care
professions and health care financing organizations.
A surprisingly large number of physicians and
insurance-company executives, for example, appear
to consider some form of national health insurance
program entirely appropriate for our nation. They
thus join the many labor leaders and hospital-
association officials who have long espoused the
desirability of national health insurance.

The diminution of opposition to national health
insurance is amply reflected in the attitude of the
Congress, which, since the consideration of the
Wagner-Murray-Dingell bills of the 1940’s, has
given little serious attention to national health
insurance proposals. Currently, however, extensive
official and unofficial congressional discussions are
being held on specific proposals.

*Presented at the annual meeting of the American Sociological As-
sociation, Washington, D.C., September 3, 1970 (address reprint
requests to Dr. Eilers at the Leonard Davis Institute of Health Eco-
nomics, W-136 Dietrich Hall, University of Pennsylvania, Philadelphia,
Pa. 19104).

A reorientation of health delivery, emphasizing
efficiency by imposing upon physicians both fi-
nancial accountability and opportunities to share
in cost savings, is a vital ingredient for any propos-
al. Also, to be acceptable, a proposal must articu-
late a comprehensive plan for phasing in the pro-
gram over a period of possibly a decade. Other
objectives are minimization of governmental regula-
tion, consumer participation in cost, and mainte-
nance of quality of care.

THE CURRENT HEALTH SYSTEM

A valid and complete set of criteria for a workable
national health insurance program must be sensitive
to certain defects in the current arrangements for
financing and delivering health care.

Cost Problems

The most obvious problem in health care, and
perhaps the most compelling force in the movement
toward national health insurance, is that of costs —
both the absolute level of health care costs and the
cost escalation from year to year. Considerable at-
tention is focused in this regard on the unit costs of
care (“factor prices”), including daily hospital rates
and physicians’ fees. The opportunities are severely
limited for any health care scheme to make impor-
tant inroads toward reducing unit costs, except for
the following: through a reduction in aggregate
demand for certain types of health care that — with
no reduction in the short-run availability of the
service — could reduce the factor price; through the
substitution of lower cost elements in performing a
service (e.g., the substitution of allied health per-
sonnel); or through better management technics. In
spite of these efforts, the average unit cost for most
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