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ABSTRACT: The present study aimed to establish the correlation between the external surface area 

of right frontal bone and crown rump length and hence predict the approximate fetal age from the 

crown rump length. Simultaneously growth pattern and rate of growth of frontal bone could be 

calculated. Fifty apparently normal fetuses ranging from 12 cm – 42 cm crown rump length of both 

sexes were obtained from the department of obstetrics and gynecology, Sassoon Hospital Pune. The 

foetuses were macerated to isolate the right frontal bone. The bone was subsequently cleaned and 

dried. The external surface area was measured. These measurements were tabulated and 

statistically analysed. A linear correlation was observed between the external surface of frontal bone 

& the crown rump length. 
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INTRODUCTION: The skull is composed of the neurocranium which surrounds the brain, eyes and 

inner plus middle ears, and the viscerocranium which is derived from the frontonasal and first arch 

mesenchyme and forms the facial skeleton. The whole of the viscerocranium is neural crest-derived; 

the neurocranium (skull vault and the skull base) is derived from mesenchyme of both neural crest 

and mesodermal origin1. Apart from the classic work of Scammon and Calkins2 very few studies have 

been concerned specifically with human prenatal cephalometrics. Hence the study aimed at deriving 

a Regression equation to estimate the crown- rump length and the approximate age of foetus. 

 

MATERIAL AND METHODS: Human fetuses for the purpose of the present work were collected 

from the Department of obstetrics and gynecology in Sassoon Hospital, Pune. The fetuses were 

obtained from Medical Termination of Pregnancy done for various reasons.  Fresh fetuses which 

appeared to be normal were selected for the present study. Skull bones from the fetuses were 

obtained after maceration, cleaning & drying. Wet thin cotton cloth was pasted on the external 

surface of individual skull bones. The cloth was accurately trimmed to the tune of the bone margins. 

The cloth was then detached from the bone and spread out on a graph paper. Then an outline was 

drawn along the margins of spread cotton piece over the graph paper. Area under the graph was 

then calculated 

 

RESULT:  Surface area of right frontal bone from minimum to maximum range was 5.24 – 37.3 sq cm 

with mean surface area 18.72 sq cm .The correlation coefficient (r) for right frontal bone was 

calculated (table no.2) and is equal to 0.916. The regression equation of CR length and right parietal 

i.e. y on x is thus calculated and given by following equation Y = 9.61 + 0.76 x X 

With the help of above regression equation the crown rump length was worked out for 

surface area of right frontal bone from minimum to maximum range of the sample obtained. The 
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straight line regression was plotted on graph paper (graph no.1). The regression values were plotted 

in the graph and these values were found to cluster around the standard straight line and were in 

hand with the straight line indicating highly significant results. 

Z test was calculated for assessing the significance level. There was highly significant 

correlation between CR length and surface area of right Frontal bones i.e. P- value - < 0.0001. 

 

GROWTH RATE: At mean crown-rump length of 14.5cm mean frontal area was 7.68 sq cm.  From 

14.5-19.5 cm range, 1 cm increase in CR length there was an increase of Right frontal area by 0.994 

sq.cm. From 19.5-24.5 cm range, with 1 cm increase in CR length, increase of frontal area was found 

to be 1.364 sq.cm.  From range of 24.5-29.5cm CR length, 1cm increase in CR length increase of 

frontal area occurred  by 1.16 sq.cm. From 29.5-34.5cm range of CR length, 1cm increase in CR 

length increased frontal area by 0.982 sq.cm.  From range of 34.5-39.5 cm CR length, 1cm increase in 

CR length the frontal area increased by 0.562 sq.cm. 

 

DISCUSSION: In our present study, linear relationship between external surface area of right frontal 

bone and CR length and hence foetal age could be determined using Streeters equation (1920)3.In 

our study instead of circumference and diameter of skull bones, surface area was used as a 

dimension for calculation of CR length. In present study ‘Z’ test was used. 

Kharkar A. R, (1993)4 studied CR length from external surface area of frontal bone and found 

a linear correlation  between the external surface area of frontal bone and CR length. Their study 

found the regression equation for frontal bone as follows. 

X=Y+2.61/0.78 .They used “chi” square test for assessing the levels of significance and found 

a significant correlation. 

Kulkarni P.Y and Zambare, B.R (2006)5 found a definite correlation between surface area of 

frontal bone and CR length. The regression equation for calculation of CR length was- 

X=Y+14.7731/1.37.Paired “t” test was used and found to be statistically significant. 

The most widely used , and most useful , index of growth of the crown-rump length, and an 

estimate of age can be obtained by relating the length to a standard curve, such as that published by 

Boyd, E (1941)6 

Gary, S. Berger, Edelman Davida. A and Kerenyi, T.D (1975)7 also reported linear co 

relationship between foetal size (crown-rump length and Biparietal diameter) and gestational age in 

second trimester of pregnancy. 

Various attempts have been made by different workers (Dupertuis and Hadden, (1951)8; 

Trotter and Gleser, (1958)9; Kate and Majumdar, (1976)10 to bring out formulae to derive stature 

and to estimate the age on the basis of availability of the bone remains. 
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CRL (cm) No of cases Mean CRL (cm) 
Mean Frontal area right  

(Min, Max.) sq. cm 

12 – 17 9 13.41 7.68 (5.24 – 10.99) 

17.1 – 22 11 18.94 12.65 (7.23 – 20.21) 

22.1 – 27 13 24.18 19.47 (14.34 – 32.22) 

27.1 – 32 9 29.1 25.27 (18.63 – 32.74) 

32.1 – 37 6 34.58 30.18 (26.49 – 37.3) 

37.1 – 42 2 37.65 32.99 (32.78 – 33.2) 

Total 50 23.76 18.72 (5.24 – 37.3) 

Table 1: Showing minimum, maximum and mean surface area of right frontal bone 

 

 

Correlation between r P Value 

CRL (Cms) & (F1) Right (Cm2) 0.916 <0.0001 

Table 2: Correlation between CRL and (F1) Right Frontal bone 

 

Y = 9.61 + 0.76 x X 
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1. Rt  FRONTAL BONE 

(MARKED) 

2. Rt  FRONTAL BONE  

(with cotton cloth pasted) 

3. DRAWING THE MARGINS 

(with cotton cloth pasted over graph 

paper) 
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4. GRAPH PAPER SHOWING   SURFACE 

AREA (Rt frontal bone) 


