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Summary 

To determine the effects of cigarette smoking on vaginal squamous epithelium in postmenopausal women, we studied the vaginal 
smear patterns of 199 healthy postmenopausal non-smokers and 41 healthy postmenopausal smokers, with a mean age of 56 years. 
A statistically significant difference to the hazard of smokers was found in the percentage of smears manifesting absence of matu­
ration of vaginal squamous cells. A high incidence of atrophic-type vaginal smears in the group of smokers was also found inde­
pendent of postmenopausal age. In the group of non-smokers, there was a statistically significant difference between the cytologic 
patterns of smears of women who were in the early postmenopausal age (<10 years) and those many years after (�IO years). Finally 
our data suggest that smokers had an earlier menopause, on average 2.4 years sooner than non-smokers. Cigarette smoking has an 
effect on vaginal squamous epithelium, but pathophysiology still remains unclarified. 

Key words: Menopause; Vaginal maturation; Vaginal smear; Smoking. 

Introduction 

Hormonal activity in women begins changing during 
perimenopausal age due to cessation of the cyclic ovarian 
function. Clinical and cytologic menopause do not neces­
sarily happen together. As the woman enters clinical 
menopause she may display a smear pattern manifesting 
varying degrees of continuing hormonal activity [1], and 
may reveal cyclic ovarian function. 

Three basic cytologic patterns at menopause may be 
encountered: Estrogenic, intermediate and atrophic 
pattern. 

In a proportion of postmenopausal examinees there is a 
high level of maturation of squamous cells in their 
vaginal smears. This fact likely correlates with adrenal 
cortex function [2, 3] and positively with sexual activity 
and perhaps even sexual response of postmenopausal 
women [4]. There is also evidence that a proportion of 
menopausal women never show complete atrophy due to 
obesity, hypertension, diabetes, digitalis treatment, 
tetracycline topical use and hepatic failure [l]. 

The purpose of this project was to determine if ciga­
rette smoking effects the maturation of the vaginal squa­
mous epithelium in postmenopausal women. 

Materials and Methods 

At the General District Hospital of Alexandroupolis, 240 
cases of postmenopausal healthy women aged 47 to 61 years 
(mean age 56 years) were examined clinically and cytologi­
cally. These females were separated according to smoking habit 
into 199 non-smokers and 41 smokers, and according to the 
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years in menopause into cases that were from 1-9 years in 
menopause and cases ;::10 years in menopause. From the group 
of non-smokers 125 cases were 1-9 years in menopause and 74 
cases ;::10 years in menopause. From the group of smokers 26 
cases were 1-9 years in menopause and 15 cases ;::10 years in 
menopause. 

The gynecologists obtained smears for Pap tests, and mate­
rial for the ho皿onal assessment of squamous epithelium taken 
from the proximal portion of the lateral wall of the vagina, with 
attention being paid to avoid contamination with cervical 
epithelium [5]. All samples were cytospray fixed and then 
stained using the Papanicolaou method. The slides were exami­
ned by means of an Olympus Bx40 ClO ocular lens and 40 
objective lens microscope. 

To evaluate the hormonal milieu of these smears, the matu­
ration value (MV ) of Meisels was used [6]. This is calculated 
by classifying 100 cells and assigning a value of 1 to superfi­
cial cells, 0.5 to intermediate cells and O to parabasal cells, then 
adding these values together (Table 1). This method yielded a 
single number to compare degrees of squamous maturation. The 
correspondence between estrogenic, intermediate, atrophic pat­
terns and maturation value was MV ;:: 80, 50 < MV < 80, MV 
:;:; 50, respectively. 

Statistical analysis of the data was performed with the SPSS 
(Statistical Package for Social Sciences) for Windows. The Stu­
dent's t-test was applied to compare means between the two 
groups and the Chi-Square test was used to determine if post­
menopausal smokers and non-smokers had the same cytologi­
cal patterns. 

Results 

The results for postmenopausal smokers and non­
smokers are summarized in Tables 2 and 3. Comparison 
of MV for smokers and non-smokers showed a markedly 
lower average value for smokers that was statistically 






