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We became aware of estrogen activity 
in menopausal women in 1963 when a 
study of postmenopausal endometrium 
was presented by Thakar and Fernandes. 
Out of 104 hysterectomy specimens 
studied, at least 50 per cent of the cases 
showed some degree of estrogen activity 
in the endometrium. Although this was 
an incidental finding while studying re
sults of operation for prolapse, it served 
as a beginning and a basis for further 
studies on estrogen activity in this age 
group. 

Later from 1969-1974, a cytohormonal 
study was undertaken in 1200 meno
pausal women. The present communica
tion, deals with our results under the 
following headings: 

1. Postmenopausal endometrium-104 
cases. 
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2. Routine Cytology in 1200 women. 

3. Women with postmenopausal bleed
ing-120 cases. 

4. vVomen after hysterectomy and 
oophorectomy-159 cases. 

5. Estrogen estimations in urine and 
correlation with cytology--125 cases. 

1. Postmenopausal Endometrium 

From 1961-63, endometrium from 104 
uteri removed for genital prolapse were 
studied and classified according to Parks 
et al (1958). Cases with bleeding and/ or 
hormone therapy were excluded. We 
had 9.6 per cent atrophic, 17.3 per cent 
inactive cystic glands, 2.8 per cent hyper
plasia, 66.3 per cent proliferative, 2.8 per 
cent secretory and 0.96 per cent polyps. 
Table I confirms that our results compare 
well with those of others in the field. 
Gianaroli (1947), Speert (1949), Davies 
and Williams (1953) had independently 
studied hysterectomy specimens and con
cluded that functional activity of the 
ovaries seems to be continued in old age. 
Our patients belong to a younger age 
group, 34 being under the age of 50 years. 
This may in part explain the high incid
ence of proliferative endometrium, in
dicating presence of estrogen activity. 
Ovarian function may continue for 1-2 
years after the menopause. 
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TABLE I 
Cytohm·mon.al Status Given. by Differe'nt Authors 

Atrophic 
Inactive 
Cystic 
Glands 

Hyper
plasia 

Prolifer
ative Secretory Polyp. 

�-�-�-�-�-�-�-�- �-�-�-�-�-�-�-�-�-�-�~�-�-�-�-�-�- �-�- ------------------------------------
Gianaroli 
50 cases 
1950 

Speert 
6C cases 
1949 

Foix 
100 Curettings 
1952 

Davies 
40 cases 
1953 

McBride 
1955 

Novak & 
Richardson 
l:Y7 cases 
1941 

Parks 
337 cases 
1958 

Present Series 
104 cases 
1964 
Cama & Albless 
Hospital 

15% 

6% 

40% 

60% 

45.2% 

49.6% 

::1.6% 

15% 

72% 

30% 

20o/o 
15% 

24% 

48.9 % 

17.3% 

Distribution of cases according to the 
duration of menopause is given below. 
This is a more reliable criterion than the 
age. Most of our patients are not aware 
of their correct age. 

Under 5 years 
6-10 years 
11-15 years 
16-20 years 
Over 20 years 

Total 

No. of cases 
34 
21 
24 
16 
9 

104 

1.5% 17% 

10'}'o 3% 

25% 5% 

5% 

20% 10% 

.9% . 3o/o 

2. 9o/o 66.3% 2.9% .9% 

Since this was a retrospective study we 
were not able to do further endocrine 
studies on these women. 

}:i'ig. 1 shows endometrium with in
active cystic glands. 

2. Routine Cytology in 1200 Women 

The object of collecting this data was 
to know the cytohormonal status of post
menopausal Indian women with special 
reference to age, duration of menopause 
and clinical findings. 
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Cyto-analysis in 1200 women is as fol
lows: 

Nonnal 297 cases 24.7% 
Inflammatory 719 cases 59.9% 
Dysplasia 50 cases 4.1% 
Suspicious 26 cases 2.1% 
Carcinoma 64 cases 5.3% 
Unsatisfactory 44 cases 3.6% 
The cytohormonal states given 

different author is given in Table I. 
by 

There were only 297 normal smears in 
which cytohormonal evaluation could be 
done. The incidence of senile vaginitis 
was high (nearly 60%) . 

We have followed the 3 basic cytologic 
patterns of the menopause as described 
by Koss (1968) early menopause, crowd
ed menopause and advanced or atrophic 
menopause. 

Early Menopause. There is slight defi
ciency of estrogens. The smears are 
essentially those of the childbearing age 
except for a diminution of the number of 
superficial squamous cells. The inter
mediate cells show uniform nuclear en
largement. The K I should not exceed 
30 and M I 0/70/30. 

Crowded Menopause. There is mode
rate deficiency of estrogens. This type of 
smear is characterized by thick crowded 
clusters of numerous intermediate and 
large parabasal cells. The cells are well 
preserved and the nuclei show an uniform 
enlargement. The cytoplasm frequently 
contains deposits of glycogen. The K I 
should not exceed 10 and the M I should 
be around 10/ 80/ 10. 

Atrophic m· Advanced Menopause. The 
cytologic patterns of the advanced atro
phic menopause are influenced by dry
ness of the genital tract and attendant in
fection. The predominant cell is of the 
size and the degree of maturity corres
ponding to the parabasal cells. Two main 

effects of dryness may be observed. One 
is uniform enlargement of the cell ac
companied by a characteristic uniform 
gray discoloration of the degenerated 
nucleus (enlargement type)-the second 
is marked eosinophilia of the cytoplasm 
accompanied by nuclear pyknosis and 
Karyorrhexis (the eosinophilicpykno
tic type). 

These changes together with the lack 
of properly preserved cells make it very 
difficult to exclude malignancy. 

We had 65 smears of early menopause 
giving an incidence of 22.0 per cent. Of 
these 56 were in the first 10 years of 
menopause, 6 in the next decade and only 
3 were after 20 years of menopaUS€. 
These 3 cases were probably because 
extra-ovarian sources of estrogen had 
developed. · 

We had 77 cases of crowded meno
pause giving an incidence of 26.0 per cent. 
Of these, 55 were in the first decade, 20 
in the second decade and only 2 after 
that. 

There were 155 atrophic smears giving 
an incidence of 52.0 per cent. Of these, 
as many as 104 were in the first 10 years. 
Here the extra-ovarian sources had not 
had a chance of becoming established and 
there was a sudden fall in the circulating 
estrogen. 

Therefore, out of 215 cases in the first 
decade of menopause, one half show :>orne 
degree of estrogen activity and the other 
half show an atrophic pattern. In the 
second decade, out of 76 cases only 24 
!:how some degree of estrogen activity, 
whereas 52 showed an atrophic pattern 
after 20 years of menopause only an oc
casional smear will show an estrogenic 
smear. 

Fig. 2 indicates in greater detail the in
cidence of the 3· smear patterns with 
reference to the duration of menopause. 
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TABLE JIJ 
Cyto-Histo Correlation---25 cCLses 

Cytology Histopathology 

Positive Suspi - Nega- Posi- Nega-
cious tive tive tive 

9 8 1 
15 8 7 

1 1 

were available in only 25 cases. The rest 
of the cases were not treated in this In
stitute. Of the 9 cytologically positive 
cases, 8 were confirmed positive by histo
pathology while 1 case showed negative 
findings. There were 15 cases with sus
picious cytological smears of which 8 
were found to be histologically positive 
while 7 were negative. Only 1 case 
which had a negative smear had an early 
ovarian carcinoma on hysterectomy. 

All cases of postmenopausal bleeding 
even if negative on investigations require 
a very close follow-up. We advise cyto
logy every 3 months and insist on an 
endometrial aspiration smear. It is the 
opinion of our senior author who has ovei.· 
25 years of experience in the field that a 
very high per cent of these women deve
lop an overt carcinoma sooner or later 
We have come to the conclusion that 
hyste1ectomy would be justifiable in a 
large number of these women, especially 
those who are unable to come for a re
gular check-up. Paloucek, et al (1964) 
studied 257 patients with postmenopausal 
bleeding and it is their experience also 
that cancer at all sites develops more fre
quently in women with postmenopausal 
bleeding than in those who do not experi
ence this symptom. 

Figure 5 shows a cluster of adenocar
cinoma cells from a 52 year old patient 
with postmenopausal bleed:ng. 

Cytology has a definite place in the 
management of cases with menopausal 

bleeding and if used routinely will diag
nose a few more cases which may be 
missed on biopsy. 

However, routine cervico-vaginal 
smears should be supplemented with 
endocervical and endometrical aspiration 
�~�m�e�a�r�s�.� Dilatation and curettage should 
be scheduled after due consideration ic; 
given to cytology report. In cases with 
suspicious clinical lesions and negative 
cytology biopsy is still justified. Finally 
we advocate a very close follow-up of all 
cases who have experienced this symp
tom and for this cytology is vE'ry suitable. 

4. Women after Hyste1·ectomy 

Vault smears from 159 hysterectomised 
women were studied. Seventy-one had 
normal smears, 77 had inflammatory 
smears, 10 showed abnormal cells and 1 
smear was unsatisfactory. Women with 
diabetes, liver diseases or digitalis 
therapy were excluded as these are 
known to induce estrogen-like responses. 

There were 24 women in whom both 
the ovaries had been removed. Out of 
these 2 showed an early menopause 
smear-one 6 months and the other 2 
years after menopause. Seven sho•.ved 
crowded menopause and 15 had atrophic 
smears. 

In 4 women who had only one ovary 
removed the smear pattern was early in 
2 upto 2 years after hysterectomy and 
crowded in 2. One woman was under 40 
years of age and 3 were over 40. 

There were 20 cases in whom ovaries 
were conserved at hysterectomy. One 45 
year old woman had persistent estrogen 
effect and is kept under observation. 
Two women had early menopause .smears 
one within 6 months, and the other 5 
years after hysterectomy. Ten cases 
showed crowded menopause smears. Out 
of these, 7 were over the age of 40 years. 
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There were 7 cases of atrophic smears 
but they were all over the age of 45 and 
so have now reached natural menopause. 

Whitelock (1968) also studied 2 groups 
.of women by smears after hysterectomy, 
one in whom the ovaries were preserved 
and the other in whom, bilateral oopho
rectomy was performed. In the first 
group the estrogen activity of the ovaries 
was probably equal to that of normal 
woman, while those without ovaries had 
nil to very low estrogen activity. 

In 22 women it was not known whether 
the ovaries were removed or conserved. 
There were 2 women with persistent 
estrogen effect aged 45 and 62 years. Nine 
women had. early smears, 11 showed 
crowded and atrophic patterns. 

In conclusion, out of 159 vault smears, 
cyto-hormonal evaluation was possible in 
71 cases. Forty-three showed some degree 
of estrogen activity, whereas 28 smears 
were atrophic. When ovaries are conserv
ed the smears show norma-estrogenic 
pattern till the age of natural menopause. 
Some show atrophic pattern and in these 
operative trauma is responsible for ova
rian atrophy. When the ovaries are remov
ed, smears are atrophic. However, persis
tent estrogen effect is seen quite signifi
cantly and indicates an extra-ovarian 
source of estrogen. 

5. Estrogen Estimations in Urine ancl 
Correlation with Cytology 

Chemical estimation of urinary estro
gens has now become a simple laboratory 
procedure as a result of recent advances 
in biochemistry. Whereas in the past the 
clinician had to depend only on cyto
hormonal assay, he can now validate his 
results by chemical estimation of urinary 
hormones. This is particularly significant 
now because estrogen therapy in the 
menopause has become even more of a 

cont.l.'oversial subject. On one hand, 
women are demanding estrogen to stay 
youthful and on the other there is a 
reportedly increased risk of breast and 
genital cancer following estrogen therapy . 

We have been using a simple chemical 
method after Brown and Mcleod (1968) 
for estimating total estrogens in the pool
ed 24. hour urine specimens by fluori
metry. 

We have found that the mean average 
value in our series was 7.6/ ugms. The 
mean age was 54 years and the duration 
of menopause ranged from 1 to 25 years. 
This value compares favourably with the 
results of others in the field. Brown et al 
1955 reported a study of 20 women with 
mean excretion value of 6.4% ugms. 
Brown and Beischer (1972) reported a 
study of 18 women with mean excretion 
rate of 7 /ugms. McBride (1957) has re
ported a study of 7 cases with mean age 
59 and mean excretion value as 5.9/ugms. 
So far we have not come across any 
report of a large series of WOI!llen. 

Table IV analyses the urinary estrogen 
level in relation to years of menopause. 
It is seen that fairly wide variations 
occur in the first 10 years of menopause; 
estrogen levels ranging from 0 to 20 ugms 
were seen. This goes to prove that mini
mal ovarian function and steToidogenesis 
are maintained upto 10 years after men
struation has ceased. After this period 
however one can expect a fairly rapid fall 
in estrogen levels. Occasional patient will 
even then show a high estrogen level and 
this is the patient who needs to be watch
ed carefully. From our study, 11 patients 
were selected for a close follow-up. These 
had levels above 10 ugms persistently. 

We were able to do cytohormonal 
estimation in only 47 �c�a�s�~�s� out of 125 
cases. Rest of the smears showed the pre
sence of senile vaginitis or abnormal 
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Metropolitan and Urban Centres 
TABLE IV 

Estrogen in/ugms and Duration of Menopause in Years 

Yrs. of 5 /ugms 5-9 
menopause 

1-5 yrs. 16 10 
6-10 yrs. 9 11 

11-15 yrs. 11 8 
16-20 yrs. 5 2 
20 yrs. 5 5 

cells. Table V correlates the cytohormonal 
assessment according to Koss (1968) and 
the estrogen levels. 

TABLE V 
Cytohormonal (Koss) & Estrogen in p.gms 

5 5-9 10-14 15-19 2Q 

Early 
3 Cases 2 1 
Crowded 
20 Cases 9 4 2 5 
Atrophic 
24 Cases 10 7 4 1 2 

There were only 3 cases of early meno
pause and the estrogen levels, as expect
ed, were within normal range. There 
were 20 cases of crowded menopause, out 
of which 7 showed levels which were 
higher than expected. Out of 24 cases of 
atrophic menopause, 6 showed unexpect
ed high levels. One of these cases was 
highly diabetic. These cases need to be 
mvestigated for the source of this estro
gen. It is possible that the vaginal epi
thelium is refractory to this circulating 
estrogen. 

We find that patients and clinicians 
accept both methods equally and do not 
indicate a preference. Brown and Beis
cher (1972) however state that in their 
hospital when an unrestricted service for 
steroid measurement was made available 
it quickly replaced vaginal cytology. He 

6 

10-14 15-19 

5 7 3 
9 9 
5 1 
2 1 
1 1 

feels that by not involving trained medi
cal personnel and operating theatre facili
ties, hormone assays are cheaper and pro
vide a more extended picture of ovarian 
function. 

Conclusions 

Just as puberty is a long period of 
establishment of ovarian function so is 
the menopause a long period of hormonal 
withdrawal. The waning ovary is of great 
concern today to the clinicians because of 
the increasing number of aged persons. 

Spritz (1949) gave evidence that there 
is protection of the postmenopausal 
woman from coronary artery disease, 
arteriosclerosis and osteoporosis by use of 
exogenous estrogens. Utian (1971) states 
that as yet there is no proof that estrogen 
therapy prevents these diseases. 

Though most helpful, cyto-hormonal 
evaluation is only an indirect attempt at 
estimating estrogen effect and wide vari
ations are seen in normal women and also 
in surgical castrates. We agree with Liu 
(1968) that cytology must not be exploit:
ed as a screening test on which to base 
hormone therapy. Clinical indications 
must be taken into consideration. Replace
ment therapy should be geared to the in
dividual with symptoms and the response 
monitored by cytology. However, vaginal 
cytology as an index of estrogen activity 
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in the post climacteric woman is very 
helpful. 
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