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the women with normal cycles (n=6, 1,392±72) and 
those with irregular cycles13 (n=7, 142±72). Follicles 
were virtually absent in the ovary of 4 postmenopausal 
woman. A steep depletion of the follicles at the same 
age period was noticed by Gougeon et al14 in a series 
of 43 pairs of ovaries obtained from women undergo-
ing surgery for various gynecological disorders. In 10 
cases aged 25-39 years, the number of small follicles 
in each ovary ranged from 12,900 to 50,000 (mean 
28,700), as compared with 14 cases aged 40-45 years 
in whom they had dropped precipitously to 390-9,150 
(mean 3,537). In the same age group, two cases aged 
40 and 45 years retained a relatively high number of 
small follicles, i.e. 12,000-22,000. In 18 cases aged 46-
50 years with ovulatory cycles of normal length, the 
number of small follicles ranged from 230 to 6,250, 
mean 2,309 (data displayed in Table 1). Evaluating 
only a small number of ovarian sections, Westhoff et 
al15 also showed a decrease of ovarian follicles from 

31.4±22.8 in 4 cases 25-34 years old to 10±14.5 in 
20 women 35-44 years old and 2.3±3.2 in 65 women 
45-54 years old. There was near absence of follicles in 
postmenopausal women. It is to be noted, however, 
that primordial follicles have been demonstrated in 
women aged up to 57 years and the verified oldest 
age of spontaneous pregnancy is 57 years.

In recent years, the sonographic assessment of 
the number of visible (≥2mm) antral follicles was 
used to compensate for the lack of new histological 
studies of the number of ovarian follicles in old age 
and the need to know the degree of ovarian aging 
and its reproductive reserve in order to estimate an 
individual’s fertility. Reuss et al16 in 1996 were the 
first to estimate the antral follicle count (AFC) in 
the follicular and luteal phases in 31 volunteers be-
longing to 3 age groups 22 to 25, 30 to 33 and 39 to 
42 years, demonstrating a decrease of AFC by about 
60% between 22 and 42 years. The authors pointed 

Table 1. Anatomical changes of the aging ovaries in the premenopause

Authors Subjects Method Age (yrs) Number of follicles

Block12 1952 5
8
7

12-16
32-38
40-44

382.000 (average)
74.000
8.300

Richardson et al13 1987 6 Several sections of one ovary 45-55
Normal cycles

1392±72

7 Irregular cycles 142±72

4 Post menopause Virtually absent 

Gougeon et al14 1994 10 Each ovary 25-39 28.700 (range 12900-50000)

14 40-44 3537 (390-9250) 

18 46-50 
Ovulatory

2309 (230-6250)

Westhoff et al15 2000 3 Only small number  
of ovarian section

25-34 31,4±22,8

20 35-44 10±14,5

65 45-52 2,3±3,2

Reuss et al16 1996 31 Sonographic assessment  
of follicles 2-5 mm (AFC)

22-42 Decrease of 60% between 22 
and 42 years

Hansen et al17 2008 31 Stereology 19-34 219938±205914

22 Sonographic 36-40 28298±24140

16 Technique 41-45 10661±15040

15 46-50 2898±3917




