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ABSTRACT 
 

Data from a cross-sectional study of randomly selected one thousand apparently healthy Egyptian girls aged 
8-18 years old were used to construct standard charts of ovarian and uterine volumes and correlate them with 
physical growth. The sample was collected from 6 primary and preparatory experimental language schools 
during 2009-2011. All girls were subjected to history taking, complete clinical examination, pubertal 
assessment, anthropometric assessment (body weight, height, waist and hip circumferences) and trans-
abdominal pelvic sonography to assess the uterine and ovarian volumes. Then, body mass index (BMI) and 
waist hip ratio (W/H) were calculated. As regard to pubertal stage they were classified according to Tanner 
classification into: Prepubertal: Tanner stage 1 and Pubertal: from 2 to 5 Tanner stages. Results: Ovarian 
volume increased progressively  (1-2 cm³) during the ages 8 to 11 years, followed by  transient stationary course 
from age 11 to 13 years, and then  increased again by 2 cm³ at age 14 year to be followed by second stationary 
course up to 18 year. Uterine volume showed progressive increase, which became nearly constant between 16 to 
18 years. Uterine volume was nearly triple the ovarian volume during the age 8-18 years. The study showed that 
pubertal stage, ovarian and uterine size are highly significant correlated with body weight, height, BMI, waist 
and hip circumferences; and W/H ratio.  Conclusion: The constructed ovarian and uterine volumes standards 
are suitable for girl's reproductive organs monitoring throughout Egypt. 
 
Key wrods: 
 
Introduction 
 

Puberty is a significant event of human growth and maturation; it is associated with marked physiological 
and psychological changes. Despite similar life conditions, noticeable variability is reported in the timing of 
puberty in developed and developing countries. Ethnicity, environmental conditions, geographic location as well 
as genetic influence seem to have a role for the timing and progression of puberty (Motlagh et al., 2011). 

The timing of puberty is very variable and is dependent on socioeconomic status, ethnicity, nutritional and 
genetic factors (Aksglaede et al, 2009; Gajdos et al, 2010). 

Uterine and ovarian growth patterns during infancy and puberty are not completely understood. Also, no 
consensus exists about the normal measures and morphologic appearance of the ovaries. This may be attributed 
to the methodology limitations of most studies, such as inclusion of both pubertal and prepubertal girls in the 
same analysis, small sample size, lack of statistical analyses, and use of formulae associated with logarithmic 
transformation the application of which is not practical (Ivarsson et al., 2003). 

In Egypt, there are no standard values for Ovarian and uterine volume of children and adolescents that can 
be used as one of the standard charts for developmental evaluation of reproductive organs. So, our objective was 
to construct standard Ovarian and uterine volume references for Egyptian children and adolescent girls, from 8 
to 18 years of age, correlate them with physical growth, and discuss our data with that of other populations. 

 
Subjects and Methods 

 
Research was cross sectional done in 3 Experimental language schools located in 6 October city (El Tahrir 

School, El Talaa School and El Nasr School) from October 2009 to April 2011. Apparently healthy one 
thousand girls; free of any medical or genetic disorders that can interfere with normal growth or puberty 
process; were selected randomly with age ranging from 8-18 years old. All of them belong to middle - high 
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socioeconomic class. Informed Consents were taken from committee of ethics National Research Centre, 
Ministry Of Education, School managers and parents. 

All girls were subjected to history taking, complete clinical examination, pubertal assessment, 
anthropometric assessment (body weight cm, height m, waist cm and hip cm circumferences) and trans-
abdominal pelvic sonography to assess the ovarian and uterine volumes. All ultrasounds were performed within 
the first week from the first day of the menstrual cycle. Number, size and distribution of the developing follicles, 
the amount of stroma, and the uterine-ovarian ratio all were significant. Anthropometric measurements were 
attempted following the recommendations of International Biological Program (Hiernaux and Tanner, 1969). 
Then, body mass index (BMI) and waist hip ratio (W/H) were calculated. As regard to pubertal stage they were 
classified according to Tanner classification into: Prepubertal: Tanner stage 1 and Pubertal: from 2 to 5 Tanner 
stages. 
 
Statistical analysis:  

 
Means and standard deviation (SD) of all studied parameters for each age were calculated separately. 

Ovarian and uterine volumes at 3rd, 5th, 15th, 25th, 50th, 75th, 85th, 95th and 97th percentiles were determined 
for each age and were graphically smoothed using a polynomial fitting equation. SPSS/PC software, version 16, 
was used for statistical analysis. The figures were drawn using Microsoft Excel programme. Partial correlations; 
to exclude the effect of age were used. Standards of probability were set to P < 0.05; which considered 
statistically significant; in all analyses. 
 
Results: 

 
Frequency distribution of the sample by the pubertal stages and age revealed that 7.2%; aged 8 –10 years 

mainly; are in the prepubertal stage which was represented by T1. While 42% of the girls; aged from 9-14 years; 
are in the pubertal stages which were represented by T2, T3 and T4 (9.4%, 13.9% and 18.7% respectively).  T5 
was started at 10-15 years. All students aged from 16 years (21.8%) achieved complete puberty. This means that 
the Egyptian girls started puberty by age of 9 years, and achieved complete puberty by age of 15 years (table 1, 
Fig 1, 2). 

 
Table 1: Frequency distribution of the pubertal stages by age. 

Age (years) T1 T2 T3 T4 T5 
(N & %) (N& %) (N& %) (N& %) (N& %) 

8 32(57.1%) 24(42.9%)    
9 28(34.6%) 34 (42%) 17 (21%) 2 (2.5%)  
10 5 (9.4%) 7 (13.2%) 29(54.7%) 10 (18.9%) 2 (3.8%) 
11   6 (9.1%) 42 (63.6%) 18 (27.3%) 
12 7 (7.1%) 25(25.5%) 16(16.3%) 16 (16.3%) 34 (34%) 
13  4 (2.5%) 66(41.5%) 70 (44%) 19 (11.9%) 
14   5 (3.4%) 42 (29.0) 98 (67.6%) 
15    5 (3.7%) 129(96.3%) 
16     114 (100%) 
17      68 (100%) 
18     26 (100%) 
Total 72 (7.2%) 94 (9.4%) 139(13.9%) 187(18.7%) 508(50.8%) 

 

 
Fig. 1: Frequency distribution of Tanner stages among the studied sample 



58 
Res. J. Medicine & Med. Sci., 7(1): 56-61, 2012 
 
 

 
Fig. 2: Age of pubertal process. 

 
Percentiles of ovarian volumes by age (table 2& fig.3) showed that ovarian volume increased progressively  

(1-2 cm³) during the ages 8 to 11 years, followed by  transient stationary course from age 11 to 13 years, and 
then  increased again by 2 cm³ at age 14 year to be followed by second stationary course up to 18 year. 

Percentile of uterine volumes by age (table 3 & fig 4) indicated a progressive increase in uterine volume, 
which became nearly constant between 16 to 18 years. Uterine volume was nearly triple the ovarian volume 
during the age 8-18 years. 

Correlation and even Partial Correlation coefficient; to exclude the effect of age; was presented in table 4. 
Pubertal stage, ovarian and uterine size revealed highly significant correlations with body weight, height, BMI, 
waist and hip circumferences; and W/H ratio. 
 
Table 2: Percentiles of ovarian volume by age. 

Age  
(year) 

N X SD 3rd 5th 15th 25th 50th 75th 85th 95th 97th 

8 56 2.10 1.21 0.20 0.32 0.60 0.98 2.35 3.80 3.27 4.12 4.85 
9 81 3.35 2.22 1.00 1.11 1.31 1.95 2.50 4.50 6.00 8.66 9.00 
10 53 5.61 2.75 1.46 1.62 2.01 2.75 6.00 7.65 8.67 10.06 10.50 
11 66 7.43 2.16 2.87 3.14 5.13 6.00 7.55 8.92 9.99 11.00 11.29 
12 98 6.93 2.38 3.00 3.09 3.77 4.67 7.55 8.60 9.05 11.00 11.00 
13 159 7.76 1.99 3.98 4.11 5.40 6.50 8.00 9.20 10.00 11.00 11.00 
14 145 9.62 1.83 6.40 6.43 7.00 8.00 10.00 11.00 11.00 12.00 12.00 
15 134 10.13 1.62 6.91 6.99 8.00 9.00 10.65 11.00 12.00 12.00 12.30 
16 114 10.09 0.86 8.50 8.69 9.20 9.60 10.00 10.85 11.00 12.00 12.00 
17 68 10.62 0.63 8.90 9.22 9.99 10.30 10.70 11.00 11.00 11.73 12.00 
18 26 10.90 0.51 9.77 9.78 10.22 10.75 10.80 11.40 11.40 11.40 11.40 

 

 
 
Fig. 3: Percentiles of ovarian volume by age. 
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Table 3: Percentile of uterine volume by age. 

Age 
(year) 

N X SD 3rd   5th 15th 25th 50th 75th 85th 95th 97th 

8 56 5.99 3.90 1.00 1.00 1.00 1.00 6.95 9.18 10.00 12.00 12.29 
9 81 9.40 6.54 1.00 1.00 2.00 3.00 8.90 13.55 17.94 19.00 24.51 
10 53 14.95 9.86 2.00 2.00 3.00 3.00 17.00 23.50 27.52 31.00 31.19 
11 66 21.71 9.63 3.00 3.00 4.00 18.74 25.10 28.70 29.69 31.00 31.99 
12 98 20.87 9.15 2.34 2.44 9.94 15.00 24.70 28.00 29.08 31.00 31.30 
13 159 24.86 4.30 15.78 16.78 21.00 22.70 26.00 28.00 29.00 30.00 31.00 
14 145 28.24 4.08 19.82 20.56 23.00 25.00 29.00 31.00 32.00 34.00 34.00 
15 134 29.62 4.13 21.88 21.96 22.46 26.75 31.00 33.00 33.23 34.25 35.00 
16 114 31.69 1.95 27.80 28.50 30.00 30.20 32.00 33.13 34.00 35.00 35.00 
17 68 31.85 1.73 28.69 29.33 30.00 30.40 31.80 32.50 34.00 35.00 35.93 
18 26 32.84 1.10 30.00 30.35 32.20 32.20 33.00 33.50 33.79 35.23 36.00 

 

 
 
Fig. 4: Percentile of uterine volume by age 
 
Table 4: Partial Correlation coefficient among pubertal stage, ovarian and uterine size at one side and studied anthropometric variables 

Item Pubertal stage Ovarian size Uterine size 
r                    p r                    p r                  p 

Body Weight 0.26 0.001 -0.19 0.001 0.60 0.001 
Body Height 0.31 0.001 0.09 0.002 0.18 0.001 
BMI 0.16 0.001 0.61 0.001 0.62 0.001 
BMIZSCOR 0.14 0.001 -0.28 0.001 0.63 0.001 
Ovarian size(Cm³) 0.29 0.001      0.51 0.001  
Uterine size(Cm³) o.388 0.001  0.515 0.001      
Pubertal stage     0.292 0.001  0.39 0.001  

 
Discussion: 

 
Girls undergo a lot of physical and sexual changes during puberty. Although these changes take place at 

different times and different rates, puberty in girls usually occurs between the ages of 10 and 14 (Buck et al, 
2008; Henshaw, 2012). Ovarian and uterine volume reference data are needed by health care professionals 
because of the importance of these measurements and their relation to pubertal state of puberty. Liat et al., 
(2006) concluded that increased uterine and ovarian measurements may be an early and sensitive sign of 
precocious puberty. 

Frequency distribution of the current sample by the pubertal stages and age revealed that the Egyptian girls 
started puberty by age of 9 years, and achieved complete puberty by age of 15 years. All students aged from 16 
years (21.8%) achieved complete puberty. So, the mean age of puberty in this study was 11.65 + 1.84 years. The 
mean age of complete puberty was 15.02 + 1.68 years. The mean age of menarche was 12.79 + 1.75 . This result 
is in agreement with the results of Hosny et al., (2005) and Ghalli et al., (2008) in Egypt. However, Semiz et al., 
(2008), concluded that Turkish girls started the pubertal process earlier than in Egyptian girls. Rabbani et al., 
(2008), found that Iranian Girls started pubertal development at an age similar to other populations but reached 
menarche later where age of menarche was 14.79±1.75. Differences between the present study and other 
worldwide studies can be attributed to various genetic, racial, geographical, nutritional, and secular trend 
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factors. This result is in agreement with our results. 

Pelvic ultrasound, a noninvasive, inexpensive, and reliable tool, may give the clinician a tool for assessment 
of pubertal state and factors affecting it and its abnormality in girls. Pelvic ultrasound data in this research 
demonstrated that ovarian volume increased progressively during the ages 8 to 11 years, followed by transient 
stationary course from age 11 to 13 years, and then increased again at age 14 year to be followed by second 
stationary course up to 18 year. Uterine volume showed also progressive increase, which became nearly 
constant between 16 to 18 years. Uterine volume was nearly triple the ovarian volume during the age 8-18 years. 
Pubertal stage, ovarian and uterine size revealed highly significant correlations with body weight, height, BMI, 
waist and hip circumferences; and W/H ratio even after exclusion of the effect of age.   

Reviewing literatures regarding ovarian and uterine volume and their correlation with physical growth: Seth 
et al. in their work in 2002 tried to derive norms for the size of uterus and ovarian volume in girls in various 
Tanners stages of puberty. A statistically significant increase in uterine and ovarian volume was observed with 
progressive pubertal stages. Khadilkar et al., (2006) studied the pattern of female reproductive organ growth in 
Indian girls from birth to 18 years of age and to correlate the uterine and ovarian volumes with age. They 
founded significantly predicted higher ovarian and uterine volumes (P<0.001) and this correlated with age, 
height and weight. Badouraki et al., (2008) studied the development of the uterus and ovary in Ninety-nine girls; 
in Brazil, their age range 1 to 12 years old by ultrasound they concluded that there was gradual increase in the 
uterine and ovarian volume and this increase had relationship to age, length, weight and Tanner stage of 
puberty. Razzaghy et al., (2011) in Iran attempted to provide normal references of sonographic uterine and 
ovarian size in premenarcheal healthy girls aged 6-13 years in different stages of puberty. They concluded that 
there is a progressive increase in size of internal female genitalia in relation to age, height, weight, and puberty. 
Uterine volume presented the best correlation with age and stage of puberty. This finding is in agreement with 
our results.  

Atilla et al (2012) investigated uterine and ovarian ultrasonography in healthy girls and establishes reliable 
cut-off limits in the Turkish population. Age-related increases of pelvic organs were noted after 10–10.9 years. 
Significant correlation was detectable between age and ovarian and uterine volume in pubertal girls, but age 
only correlated with ovarian volume in prepubertal girls. This is in agreement with our finding for the relation of 
uterine and ovarian volumes to the age.  

Michael et al., (2010) examined the effects of birth size, growth rates throughout childhood, on the onset of 
puberty in Afro-Caribbean children. They concluded faster growth throughout childhood, especially with fat 
mass accretion, is associated with more advanced puberty apart from menarche. With the onset of puberty, lean 
mass accretion significantly increases. 
 
Conclusion:  
 

Ovarian and uterine volumes are influenced by the stage of puberty. Hence, their assessment can be taken 
as a probe for determination of pubertal status and its abnormalities. 
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