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Abstract 

Purpose: The objective was to determine the accuracy of gestational age measured by CRL in 

fetuses of black women and also to identify the maternal factors affecting this accuracy in 

determining the gestational age by CRL measurement in fetuses of black women.  

Methodology: This prospective cross-sectional study was conducted in Life and Trinity 

Specialist hospitals both in Nnewi, South-East, Nigeria. The gestational ages of the fetuses by 

CRL were determined using Siemens 2D ultrasound scan within 14 weeks and the accuracy 

compared with the gestational ages obtained from the Last Menstrual Period (LMP). Factors 

affecting the accuracy of CRL in determining the gestational age in women like the maternal 

heights and ages were measured. The ultrasound scan was done by a consultant in the department 

of Obstetrics. Analysis was done using SPSS Package version [20]. Regression analysis was 

used to compare dependent ad independent variables. Paired t-test was carried out on gestation 

period by LMP and gestation period by CRL to know if the mean difference between the 

gestation period by LMP and gestation period by CRL is significant. Multiple correlation 

analysis was used to ascertain the degree of relationship between maternal weight and age and 

gestational age by LMP and CRL.  

Findings: The result showed that two hundred and sixty-five women met the inclusion criteria 

but two were lost to follow up and two hundred and sixty-three were used finally for analysis. 

The accuracy of ultrasound scan in estimating the gestational age using CRL is within one week 

in majority of the cases. Maternal height, weight and age are poorly correlated to age of the fetus 

using the CRL. The fetuses of black women showed a marginal increase in length at gestational 

age below eight weeks but afterwards this difference is not pronounced. In conclusion, the 

accuracy of CRL in determining the gestational age is within one week in majority of cases. The 

maternal height and age are poorly correlated to the CRL of the fetus and thus to the gestational 

age.  

Unique Contributor to Theory, Policy and Practice: Ultrasound scan incorporated with 

growth chart for fetuses of white women can be equally used to ascertain the gestational ages of 

fetuses of black women with insignificant difference 
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                                                         INTRODUCTION    

Crown-rump length is the measurement of the foetus from the vertex of the head to the apex of 

the buttocks. It should represent the longest length of the fetus excluding the fetal limbs and yolk 

sac. It is determined by placing calipers at the outer edge of the cephalic pole and the outer edge 

of the embryonic/fetal rump. For optimum accuracy in dating pregnancies, it is recommended 

that three independent CRL measurements be obtained and then averaged1,2. The reported 

accuracy of CRL for estimation of gestational age depends upon the method used for validation 

(eg last menstrual period, known date of conception) and the gestational age when the 

measurement was obtained1,3. Early and late first trimester CRL measurements (less than 9 mm 

and greater than 70 mm) are less precisely correlated with a specific gestational age so there is a 

wider confidence interval (CI) around the gestational age estimate at these times4. For this 

reason, some experts use the biparietal diameter (BPD) to estimate the gestational age after 10 

weeks of gestation, but there is no consensus on this approach5,6,7. 

In practice worldwide, however, CRL is used for the majority of embryo/ fetuses in first 

trimester as there is consistently high-quality evidence supporting measurement of crown-rump 

length (CRL) as the best method of gestational dating8,9. Once CRL can be measured, it should 

be used to estimate the gestational age instead of the mean sac diameter. Some authors stated that 

CRL gave the best prediction of gestational age between the gestational age of 5 and 14 

weeks1,10. Some other literatures observed that the estimation of gestational age using the CRL is 

most accurate when it is measured between 6 and 10 weeks of gestation since there is less 

biological variation and linear growth at that time11,12. However, the growth rate in the first 

trimester does not appear to be linear13. There is seemingly a change in growth rate between 9 

and 10 weeks of gestation. The 9 to 10-week mark betokens the ending of the embryonic period 

and the beginning of the fetal period with a shift from organogenesis to growth. CRL early in 

gestation is better visualized with transvaginal sonography (TVS) than with transabdominal 

sonography (TAS) but the transvaginal approach is not more accurate for determining gestational 

age14,15. TVS is more useful in overweight/ obese women.  As gestational age progresses, the 

CRL lengthens, the fetus curls up, and it is often difficult to get a straight-line measurement of 

the CRL due to its contour. This excessive curvature of the fetus may lead to errorneous 

reduction of CRL measurement and this usually occurs after 14 weeks. For this reason, 

measurement of the BPD or femur length (FL) may be used to determine the gestational age in 

some late first trimester fetuses. 

Overtly, the inaccuracies of history and physical examination may limit their usefulness in the 

assessment of the gestational age. Methods that can predict with certainty the time of ovulation 

or conception can accurately establish gestational age (GA)16,17,18,19. Timing of ovulation either 

by basal body temperature (BBT) recording or semi-quantitative assessment of Luteinizing 

hormone surge predicts GA within (+/-) 4 to 6 days. In vitro fertilization with known date of 

conception is likely the most accurate means of predicting gestational age (+/-) 1 day (Tunon et 

al, 2000). Nonetheless, in most pregnancies, the date of ovulation or conception cannot be 
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accurately predicted as outlined above and gestational age must be established by other methods 

of which the CRL is one of the most accurate within the first trimester21,22,23. 

This accurate determination of the gestational age is invaluable to the obstetric care and also in a 

variety of conditions. For instance, the level of alpha-fetoprotein in both the amniotic fluid and 

maternal serum is related to gestational age and when dates are inaccurate, test results will be 

incorrect and misleading24. Similarly, the magnitude of increased optical density above baseline 

at 450 nm (delta OD 450) by amniotic spectrophotometric measurement is used to predict the 

severity of fetal hemolytic disease in pregnancies complicated by Rhesus isoimmunization25,26. 

Properly identified GA via crown-rump length measurement is extremely important in fetal 

growth assessment. Fetal growth retardation or macrosomia may be missed or improperly 

diagnosed due to error in GA assessment27. Interpretation of antenatal biophysical profile (BPP) 

may be subject to variation in gestational age as well. Some of the components of biophysical 

profile like fetal heart reactivity and fetal breathing develop with advancing gestational age, 

therefore the absence of these biophysical parameters may be misinterpreted as abnormal in 

fetuses whose gestational ages have been over-estimated28. Appropriate decisions regarding 

presumed preterm labour or postdate pregnancies are possible when gestational age is properly 

estimated. Likewise timing of repeat caesarean section requires accurate assessment of 

gestational age29,30 to avoid preterm delivery or labour commencing in women with multiple 

caesarean section scars. 

Black women are more likely to experience pregnancy-related disorders such as pre-eclampsia 

which are known to account for diminished fetal growth yet studies have shown that the rate of 

increase of CRL was greater in fetuses of black compared to white women and increased with 

advancing maternal age31. 

STATEMENT OF PROBLEM 

Ultrasound is an indispensable machine in the hands of Obstetricians. However, most of the 

indices used for measurement such as CRL were obtained from the white population and 

incorporated into the machine. This study ascertains if there is a difference between the index, 

CRL, in whites and blacks. 

 JUSTIFICATION OF THE STUDY 

The study was chosen because most of the previous studies were done on white and Asian 

women. These studies done on non-black races constituted a research gap which was tried to be 

filled by this study. In addition, the question of whether it is justified to use ultrasound that was 

formatted using indices generated from white races had been laid to rest by this study. 

1.4 AIM AND OBJECTIVES OF THE STUDY 

The aim of the study is to determine the CRL and gestational age of fetuses of black women. 

 OBJECTIVES 
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1.  To determine the relationship between the gestational age measurement by CRL in the 

fetuses of black women and their gestational ages by last menstrual period. 

2. To determine the effect of age and height of mothers on gestational age by CRL and 

gestational age by menstrual period. 

3. To assess the rate of growth of black fetuses and compare it with that of whites already 

known. 

4. To determine the accuracy in weeks in which the CRL predicts the gestational age. 

SIGNIFICANCE OF THE STUDY 

This study upholds whether black women will continue using ultrasound developed for whites or 

have specially-designed ultrasound for them.  

SCOPE/ DEFINITION OF TERMS 

The study was conducted on reproductive age women attending antenatal care in life and Trinity 

Specialist hospitals, Nnewi between September 2016 and August 2017. 

Some of the terms used were well explained in parenthesis.                     

MATERIALS AND METHODS 

 Study site 

This study was conducted in Life Specialist hospital Ltd and Trinity Specialist hospital both in 

Nnewi. Life Specialist hospital is a specialist private hospital that serves as a referral center for 

many cases from Anambra State and environs such as Enugu, Abia, Delta, Imo, Ebonyi and 

Rivers States. It also has well-equipped radiological and ultrasound facilities which are at 

disposal of the antenatal women who access them. Trinity Specialist Hospital is a specialist 

hospital that is run by Obstetrician-Gynaecologist, Paediatrician and Radiologist. It also has well 

equipped radiological and ultrasound facilities which are at the disposal of the antenatal women 

who access them.  

 Study area 

This study was conducted in the Nnewi North Local Government Area (NNLGA), one of the 21 

local government areas in Anambra State. Nnewi is a semi-urban town and the headquarters of 

Nnewi North Local Government Area of Anambra State, South-east Nigeria. It is the 2nd largest 

city in Anambra State with an estimated population of 391,227 with women of reproductive age 

making 22% of its population (2007 Census) and area of 2,789km2 giving a population density of 

about 140/km2. It is a fast-growing town often referred to as the industrial and commercial hub in 

South-East Nigeria. The town has the largest motor and motor-cycle spare parts market in West 

Africa region. The occupation of the people is mainly trading (Emerson et al, 1989) and the 

population is predominantly Igbos. Nnewi also has a handful of professionals as staff in the 

numerous financial and health care institutions. The people are predominantly Christians with a 

few traditionalists.  

Study population 
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The study population consisted of women of reproductive age between 17 and 44 years attending 

antenatal clinic (ANC) in Life and Trinity Specialist Hospitals, Nnewi. 

Study design 

The study was a descriptive cross- sectional study. 

 Inclusion criteria 

1. Those who gave consent to the study. 

2. Pregnant women who were within the first trimester. 

3. Women of black race who were pregnant. 

 Exclusion criteria  

1. Women carrying multiple pregnancy. 

2. Congenitally abnormal pregnancy. 

3. Pregnancy complicated with missed abortion. 

4. Pregnant women suffering from gestational diabetes (GDM). 

5. Hypertension in pregnancy. 

6. Renal disease in pregnancy. 

7. Sickle cell disease in pregnancy. 

 Sample size determination  

The sample size for the study group was derived using the formula by Araoye (2003): 

n = z2pq 

        d2 

n = minimum sample size 

z = standard deviation usually set at 1.96 

p = proportion of reproductive-aged women in the population32 = 0.22 

q = 1-p 

d = precision or degree of accuracy 0.05 

n =  1.962 x 0.22 x( 1-0.22) = 265 

0.052 

Thus, minimum sample size = 265 

 Sampling technique 

Simple random sampling without replacement was used to select the samples until the sample 

size was reached. 

CRL measurement could be carried out trans-abdominally or trans-vaginally. A midline sagittal 

section of the whole embryo or fetus should be obtained, ideally with embryo or fetus oriented 

horizontally on the screen. An image should be magnified sufficiently to fill most of the width of 
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the ultrasound screen, so that the measurement line between the crown and rump is at about 900 

to the ultrasound beam33,34.  Electronic linear calipers should be used to measure the fetus in a 

neutral (ie neither flexed nor hyper-extended). The ends of the crown and rump should be clearly 

defined and measures are put in place not to include the yolk sac or limbs. In order to ensure that 

the fetus was not abnormally flexed, amniotic fluid should be visible between the fetal chin and 

chest. In the very early gestation, it is not usually possible to distinguish between the cephalic 

and caudal ends and a greatest length measurement was otherwise taken.  

An electronic weighing balance which had the component for measurement of height, calibrated 

in both centimeters and meters; and the weighing component calibrated in kilograms was used to 

weigh each individual patient and height taken as well. The age of the patient was retrieved from 

the folder. 

Consecutive recruitment of patients is done until the sample size of 263 was reached which was 

needed for the study. 

 Data collection 

Consecutive recruitment of pregnant women who gave consent was done using above-mentioned 

hospitals until the sample size is reached. For each patient, the following data were obtained: the 

crown-rump length of the embryo or fetus, gestational age, expected date of delivery was also 

noted.  The other data required from the patients include their height, age and phone numbers 

which aided in reaching them when further information be required from them. The two-

dimensional trans-abdominal ultrasound of 3.5MHz probe and 7.5 MHz transvaginal probe by 

Siemens© was used in this study. An electronic weighing scale from Mettler Tolado which had 

components for height and weight measurement was also used. 

 Data analysis 

The data that was obtained in the study was analyzed using the statistical package SPSS version 

20.0. Chi-square and cross-tabulations were used to compare proportions between variables. 

Statistical significance was set at p-values <0.05. 

 Limitation of the study 

1. Some of the women in our environment booked late to antenatal care usually after 14 

weeks when CRL measurement was not needed. 

2. Some women did not give consent for the study. 

3. There was paucity of work done on crown-rump length limiting literature search for the 

study. 

                                                                    RESULTS 

Table 4.1: SOCIO-DEMOGRAPHIC CHARACTERISTICS OF THE STUDY POPULATION 

 

 

 



International Journal of Health, Medicine and Nursing Practice  

ISSN 2710-1150 (Online)  

Vol.6, Issue No.3, pp. 32 - 51, 2024                                                                www.carijournals.org  

38 
 

The distribution of age among the women who participated in the study. 

Variable Frequency  Percentage (%) 

Age (n=263)   

17-29 years 117  44.5 

30-39 years 133  50.6 

40 years and above 13  4.9 

Total 263  100 
 

 

PARITY  

0 60(22.7) 

1 94(35.8) 

2 41 (15.7) 

3 20(7.6) 

4 13(4.9) 

≥5 35(13.3) 

GESTATIONAL AGE AT SCANNING 

5-7 43(16.3) 

8-10 

11-13 

13+ 

100(38.0) 

88(33.5) 

32(12.2) 

LEVEL OF EDUCATION 

No formal education 5(1.9) 

Primary Education 13(4.9) 

Secondary Education 177(67.3) 

Tertiary Education 68(25.9) 

MARITAL STATUS  

Single 8(3.0) 

Married 257(97.0) 
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In this longitudinal cross-sectional study, a total of 263 respondents were enrolled into the study 

and that served as the final sample size. 

 Table 4.1 above shows the age distribution, parity, gestational age by scanning, level of 

education and marital status.  

The data used for this study was collected from two-hundred and sixty-three (263) women with 

the aim of determining the CRL and gestational age of fetuses of black women. The results from 

the study are arranged in tables and figures below. The mean age of the women was 28.7±5.9 

years who were predominantly between the age ranges of 17-39 years (95.1%). Majority of the 

women are married (97.0%); 3 were single (3.0%) and none was divorced. 30-39 years (n=133) 

had the majority of age distribution among women who participated in the study followed by 17-

29 years (n=117) while 40 years and above (n=13) had the least of age distribution among 

women who participated in the study. 

One hundred and seventy-seven (67.3%) of the women had secondary education, Sixty-eight 

(25.9%) had tertiary education, Thirteen (4.9%) had primary education while Five (1.9%) had no 

formal education. 

Majority of the women presented for ultrasound scan between 8 and 10 weeks (37.8%), followed 

by ninety (34.0%) between11 and 13 weeks while those presenting between 5 and 7 weeks were 

forty-three (16.2%) and those above 13 weeks were thirty-two (12.0%). 

Table 4.2: Summary Statistics of age, height, GA by LMP, CRL, and GA by CRL among 

the respondents 

Variable Summary statistics 

 Mean±SD Median (IQR) Minimum Maximum 

Age (years) 28.7±5.9 31.0 (8) 17 44 

Height (m) 1.6±0.1 1.6 (0.08) 1.47 1.84 

GA by LMP (weeks) 9.3±2.4 9.0 (4) 5 14 

CRL (mm) 30.6±20.4 25.0 (33) 5 79 

GA by CRL (weeks) 9.3±2.4 9.0 (5) 5 13 

Table 2 shows the summary of statistics. Age (years) has a mean of 28.7±5.9, Height (m) has a 

mean of 1.6±0.1, GA by LMP (weeks) has a mean of 9.3±2.4, CRL (mm) has a mean of 

30.6±20.4 and GA by CRL (weeks) has a mean of 9.3±2.4. 
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Fig 4.1: Gaussian curve showing normal distribution for the Age of the women.  

 

Fig 4.2: Gaussian curve showing normal distribution for the height of the women.  
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Fig 4.3: Gaussian curve showing normal distribution for GA by LMP of the women. 

 

Fig 4.4: Gaussian curve showing normal distribution for CRL count of the women. 
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R-squared=0.915, y=0.316+0.956x
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Fig 4.5: Gaussian curve showing normal distribution for GA by CRL of the women. 

 

 

 

 

 

 

 

 

 

 

 

Figure 

4.6: 

Scatterplot with line of best fit showing the linear association between GA by CRL and GA 

by LMP 
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Table 4.3: Pearson Correlation analysis showing the level of linear association of the 

variables measured in the study.  

Variables Correlation coefficient (r) p-value 

GA by LMP vs GA by CRL 0.957 <0.001* 

Age vs GA by LMP -0.007 0.913 

Age vs GA by CRL -0.026 0.671 

Height vs GA by LMP 0.068 0.274 

Height vs GA by CRL 0.050 0.421 

*=significant p-value<0.05 

Table 3 shows that GA by LMP vs GA by CRL has its correlation coefficient at 0.957 with a (p-

value = 0.001) is a positively strong significant correlation, Age vs GA by LMP has its 

correlation coefficient at -0.007 with a (p-value = 0.913) is a negatively weak non-significant 

correlation, Age vs GA by CRL has its correlation coefficient at -0.026 with a (p-value = 0.671) 

is a negatively weak non-significant correlation, Height vs GA by LMP has its correlation 

coefficient at 0.068 with a (p-value = 0.274) is a positively weak non-significant correlation, 

Height vs GA by CRL has its correlation coefficient at 0.050 with a (p-value = 0.421) is a 

positively weak non-significant correlation. 

Table 4.4: Simple Linear Regression model showing the level of prediction of the outcome 

variables measured in the study.  

Variables Correlation coefficient (r) R2 p-value Regression model 

GA by LMP vs GA by 

CRL 

0.957 0.915 <0.001* y=0.316+0.956x 

Age vs GA by LMP 0.007 0.001 0.913 y=9.359-0.003x 

Age vs GA by CRL 0.026 0.001 0.671 y=9.728-0.012x 

Height vs GA by LMP 0.068 0.005 0.274 y=5.086+2.600x 

Height vs GA by CRL 0.050 0.002 0.421 y=6.277+1.916x 

*=significant p-value<0.05 
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In Table 4.4, the simple linear Regression model shows a high correlation coefficient (r = 

0.0957) with a significant p-value when GA by LMP was correlated with GA by CRL. For other 

paired variables, the correlation coefficients were weak and p-values were non-significant. 

Table 4.5: Paired sample t-test showing the mean comparison between (LMP) GA and 

(CRL)GA 

Variable Mean±SD t-value p-value 

Gestational Age by LMP 9.26±2.45  

-2.056 

 

0.041* 

Gestational Age by CRL 9.35±2.45   

*=significant p-value<0.05 

In Table 4.5, the test of mean difference between the 2 variables (gestational age by LMP and 

gestational age by CRL), using t-test, shows a significant p-value (p<0.05). 

Table 4.6: Showing the level of accuracy of gestational age measurement by CRL in the 

fetuses of black women in relation to their gestational ages by last menstrual period. 

Accuracy Status Frequency Percentage (%) 

Most Accurate 157 59.70 

Moderately Accurate 97 36.88 

Mildly Accurate 8 3.04 

Accurate 1 0.38 

Total 263 100 

 Table 4.6 measures different levels of accuracy (in weeks) gestational age measurement by CRL 

when compared to their gestational age by LMP. Those whose accuracy were within one week 

were labelled- most accurate; those whose accuracy were above one week but below two weeks 

were labelled- moderately accurate; those whose accuracy were above two weeks but below 

three weeks were labelled- mildly accurate while those whose accuracy were above three weeks 

were labelled- accurate. Majority of the gestational ages were predicted correctly with accuracy 

within one week of known LMP in 157 cases (59.70%); 97 cases were predicted correctly with a 

gestational age accuracy within 2 weeks (36.88%); 8 cases were predicted correctly with a 

gestational age accuracy within 3 weeks while 1 case has gestational age accuracy predicted 

above 3 weeks (0.38%). 
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Figure 4.7: Pie chart showing the level of accuracy (in weeks) of gestational age 

measurement by CRL 

Table 4.7: Showing factors affecting the accuracy in predicting the gestational age by CRL 

measurement in fetuses of black women for instance height or age of the woman 

Factors Accuracy Status (%) χ2-value p-value 

 Most 

Accurate 

(n=157) 

Moderately 

Accurate 

(n=97) 

Mildly 

Accurate 

(n=8) 

Accurate 

(n=1) 

  

Age (years)       

17-29 years 66 (42.04) 47 (48.45) 3 (37.50) 1 (100) 3.116 0.794 

30-39 years 82 (52.23) 46 (47.42) 5 (62.50) 0 (0)   

40 years and 

above 

9 (5.73) 4 (4.12) 0 (0) 0 (0)   

Height        

<1.60m 73 (46.50) 41 (42.27) 5 (62.50) 1 (100) 6.067 0.733 

1.60-1.69m 69 (43.95) 47 (48.45) 3 (37.50) 0 (0)   

1.70-1.79m 14 (8.92) 6 (6.19) 0 (0) 0 (0)   

1.80-1.89m 1 (0.64) 3 (3.09) 0 (0) 0 (0)   
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Table 7 shows that there is no relationship between Age factor, Height factor and Accuracy 

status. This is because there is no statistically significant relationship between Age factor (p-

value=0.794), Height factor (p-value=0.733) and Accuracy status.  

DISCUSSION 

 At matched crown-rump length (CRL) of 5 mm, similar gestational ages (GA) of between 6+0  

to 6+2 weeks were obtained in separate studies done by Robinson and Fleming et al1, Maclennan 

and Schluter et al35, Verburg et al27, Sahota et al36, using white women. However, in this study 

done on black women, there was marginal increase in CRL (7mm in black women against 5 mm 

in white women at gestational age of 6 weeks). This marginal increase was sustained up till 8th 

week. Thereafter the trend was reversed and the fetuses of white women assumed a longer 

crown-rump length than those of their black counterpart at a matched gestational age till the end 

of the first trimester. This was indirectly related to the study done by Kramer et al37. It was 

concluded in their study that the closer coherence of revealed small for gestational age (SGA) 

and neonatal mortality rates based on a single standard and the intermediate pattern among 

foreign-born Blacks strongly suggested that Black-White differences in birth weight for 

gestational age were pathological rather than physiological. However, this was contrary to 

findings by Alvear and Brooke et al38. In their study, three racial groups of mothers and their 

newborn babies – North European 75, Indian- Asian 37- were matched for parity, gestational 

age, sex, maternal age, maternal smoking habits and social class. Multiple anthropometric 

measurements, including skin-fold thickness, limb circumference and various linear 

measurements were made on the mothers and their infants to determine the effects of race and 

smoking on fetal size. Indian- Asian mothers; though shorter and lighter than European and 

negroid, had similar skinfold thickness and weight/ height ratio and gained as much weight 

during pregnancy. Their infants, however, were lighter than the others, and had smaller head and 

limb circumferences, although their linear measurements were the same. Negroid and European 

infants were almost identical in size. This study was partly different from the above two studies 

because at matched gestational ages, the fetuses of Negroid women showed greater growth than 

their European counterpart only at 8 weeks and below and the reverse at gestational age above 

8weeks. 

In table 4.3, Pearson correlation analysis of GA by LMP versus GA by CRL which shows a high 

correlation coefficient which indicates a strong association between the two variables The p-

value is <0.05 which also shows a significant association between the 2 variables. Similarly, in 

table 4.6, there is high accuracy (in weeks) of predicting the gestational age (59.70%) using the 

CRL. This was similar to study done by Amita et al39. Their prospective study was carried out on 

143 women who were trying to conceive. In 71 ongoing pregnancies, gestational age was 

estimated from LMP, CRL at 10- 14 weeks, ovulation and implantation day. For each method of 

gestational age assignment, the distribution in observed gestational age was derived and both 

agreement and correlation between the methods determined. The result showed that the median 

ovulation and implantation days were 16 and 27 respectively. The gestational ages based on 
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LMP, CRL, ovulation and implantation were similar: 279, 278, 276.5 and 276.5 days 

respectively. The distributions for observed gestational age were widest where the gestational 

age was assigned from CRL and LMP and narrowest when assigned from implantation and 

ovulation. The strongest correlation for gestational age assessment was between ovulation and 

implantation (r =0.98) followed by CRL and LMP with also a strong correlation (r =0.88). They 

concluded that CRL and known LMP are accurate ways of assessing the gestational age even 

though according to their study, ovulation and implantation days remain the most accurate in 

assessing the gestational age. 

A similar study that corroborated the high accuracy of CRL in determining the gestational age of 

pregnant women, similar to above study, though with a different methodology, was that done by 

Khandelwal et al40. In their study, CRL was compared with composite biometric measurement 

including head, abdominal and femur measurements using 1716 pregnant women. They 

concluded that CRL-based dating is more accurate up to 13 weeks when compared with 

composite biometric measurement. However, according to their study, after 13 weeks, CRL 

underestimates the gestational age while the composite biometric measurements under-estimates 

the gestational age after 14 weeks. The underestimation of gestational age after 13 weeks is 

known to be caused by excessive curling of the fetus within that period. However, there is no 

plausible explanation for the under-estimation of the fetus using composite biometric 

measurements after 14 weeks as found in their study. 

This high accuracy of CRL in previous studies had led the American College of Obstetricians 

and Gynaecologists (ACOG) to indicate in their guideline that ultrasound done in the first 

trimester is the most accurate way of estimating the gestational age (ACOG practice bulletin, 

2009/2021)41,42. The guideline also states that the earlier in pregnancy the scan is done within the 

first trimester, the more accurate the scan (ACOG practice bulletin, 2009)41. It was further stated 

in a newer guideline that if a pregnancy is dated in first trimester using CRL and the gestational 

age given by the CRL differs from that given by known LMP by more than 7 days, the expected 

date of delivery (EDD) will be changed to correspond with ultrasound dating (ACOG practice 

bulletin, 2017)43 thus corroborating the high accuracy assigned to CRL which had been detected 

from the results of independent studies across the globe. 

Although maternal height and weight did not appear measurably associated with fetal growth in 

the first trimester (Mook-Kanamori et al45), length and weight of the parents in their study were 

associated with ultrasound measurements from second and third trimester. Similarly, in this 

study, maternal height correlates poorly with CRL of the fetus as shown in tables 4.7. 

In table 4.5, paired t-test was carried out on gestational age by LMP and gestational age by CRL 

to assess if the mean difference between the gestational age by LMP and gestational age by CRL 

is significant. It showed that the gestational age estimate by LMP is similar to that estimated by 

CRL. However, this is contrary to findings by Ohuma et al22 which stated the fetal crown-rump 

is recommended over the Last menstrual period (LMP) for estimating gestational age when 
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measured in early pregnancy between 9+0 to 13+6 weeks. It was similarly found out in their 

study that the LMP given by most mothers were inaccurate. 

5.1 CONCLUSION 

Embryos and fetuses of black women have a longer CRL at gestational age of 8 weeks and 

below when compared with embryos and fetuses of their white counterpart. This trend is 

reversed after 8 weeks of gestation. The maternal height and age correlate poorly with the crown-

rump length (CRL). 

5.2 RECOMMENDATION 

CRL in first trimester is ideal in estimating fetal age in pregnant black women where the mother 

is uncertain about her LMP. Ultrasound scan that is designed for whites can be used effectively 

for black women as there is no statistical difference in their growth rate. 

 

REFERENCES 

1. Fleming JE, Robinson HP, 1975. A critical evaluation of sonar “crown-rump length” 

measurements. British Journal of Obstetrics and Gynaecology; 82:702-10. 

2. Niek exalto and Eric AP Steegers BJOG.2019 Feb;126 (3):310. 

3. Hadlock FP, Kanon DJ, Lindsey JV, Shah YP, 1992. Fetal crown-rump length: re-

evaluation of relation to menstrual age (5- 18 weeks) with high resolution, real-time 

ultrasound. Radiology; 182:501. 

4. Drumm JE, 1977: The prediction of delivery date by ultrasound measurement of fetal 

crown-rump length. British Journal Obstetrics and Gynaecology 84:1. 

5. Lasser DM, Peisner DB, Timor-tritsch I, Vollebergh J, 1993. First trimester fetal biometry 

using transvaginal sonography. Ultrasound Obstetrics and Gynecology; 3:104. 

6. Bovicelli L,Orsini LF, Rizzo et al, 1981. Estimation of gestational age during the first 

trimester by real-time measurement of fetal crown-rump length and biparietal diameter. J 

Clin Ultrasound; 9:71. 

7. Maha M. Hassan, Emad M. Ibrahim, Ameer A. Abdallah Ayman M. Yousif. A logistic 

model of early pregnancy ultrasound measurements and prediction of first-trimester 

outcome MJMR, vol.33, no2, 2022, pages (197- 212). 

8. Rossavik IK, Torjusen GO, Gibbons WE. Conceptual age and Ultrasound measurements of 

gestational sac and crown-rump length in invitro fertilization pregnancies. Fertil Steril 

1988; 49:1012. 

9. Alice Self, Lama Daher, Michael Schlussel, Nia Roberts, Christos Loannou and Aris T. 

Papageorghiou. Second and third trimester estimation of gestational age using ultrasound 

or maternal symphysis-fundal height measurements: A systematic review. BJOG. 2022 

Aug; 129 (9): 1447-1458. 

10. Salim Daya, 1993. Accuracy of gestational age estimation by means of fetal crown-rump 

length measurement. Am J Obstet Gynecol. 1993;168: 903-8. 



International Journal of Health, Medicine and Nursing Practice  

ISSN 2710-1150 (Online)  

Vol.6, Issue No.3, pp. 32 - 51, 2024                                                                www.carijournals.org  

49 
 

11. David A Savitz, James W Terry Jr, Anna Maria Siega-RizAmy H Herring. Comparison of 

pregnancy dating by last menstrual period, ultrasound scanning and their combination.Am J 

Obstet Gynecol. 2002 Dec; 187 (6):1660-6. 

12. Bhide A, Sairam et al, Sankararan S,2009 . relationship of inter-twin crown-rump length 

discrepancy to chorionicity, fetal demise and birth weight discordance. Ultrasound 

Obstetrics and  Gynecology; 34:131. 

13. Dias T, Mahsud-Dornan S, Thilaganathan B. First trimester ultrasound dating of twin 

pregnancy. Are singleton charts reliable? BJOG 2010; 117:979-984. 

14. Grisolia G, Milano K, Pilu  1993. Biometry of early pregnancy with transvaginal 

sonography. Ultrasound Obstetrics and Gynecology; 3:403. 

15. Kimberly B, Kenneth IL. Guideline No 388- Determination of Gestational Age by 

Ultrasound. JOGC 2019 Oct; 41 (10):1497-1507. 

16. Bell ET, Loraine JA, 1965: Time of ovulation in relation to cycle length. Lancet1:1029. 

17. Queenam JT, 1971: amniotic fluid analysis. Clinical Obstetrics and Gynecology 14:505. 

18. Mogishi KS, 1980: Prediction and detection of ovulation. Fertility Sterility 34:89. 

19. Rossavik IK, Torjusen GO, Gibbons WE. Conceptual age and Ultrasound measurements of 

gestational sac and crown-rump length in invitro fertilization pregnancies. Fertil Steril 

1988; 49:1012. 

20. Tunon K., Elk-nes S.H. Grottum P., Von During V.,Kahn J.A., 2000: Gestational age in 

pregnancies conceived after in-vitro fertilization: A comparison between age assessed from 

oocyte retrieval, crown-rump length  and biparietal diameter. Ultrasound Obstet Gynecol 

2000; 15: 41-46. 

21. Yin Xu, Meng Ni, Qiangian Zhang, Jiuru Zhao, Zheng Tang, Zhiwei Liu. Correlation 

between crown-rump length in first trimester of pregnancy and neonatal outcomes. BMC 

Pediatrics 22, Article number: 386 (2022) 

22. Ohuma E.O., Papageorhiou A.T., Villar J., Altman D. Estimation of gestational age in early 

pregnancy from crown-rump length when gestational age range is truncated: The case 

study of the  INTERGROWTH-21ST project. December 2013. BMC Medical Research 

Methodology; 13(1):151. 

23. Russell F., `Villar J., Dashti A.,Ismail C.L, Staine-Urias E., Ohuma E.O. Achieving 

accurate estimates of fetal gestational age and personalized predictions of fetal growth 

based on data from an internationational prospective cohort study: a population-based 

machine learning study. The Lancet digital health 2 (7):E368-E375,July 2020. 

24. Cowchock FS, 1976: Use of alpha-fetoprotein in prenatal diagnosis. Clinical Obstetrics 

and Gynaecology 19:871. 

25. Liley AN, 1961: liquor amnii in the management of pregnancy complicated by rhesus 

sensitization. American Journal of Obstetrics and Gynecology 82:1359. 

26. Queenam JT, 1971: amniotic fluid analysis. Clinical Obstetrics and Gynecology 14:505. 

27. Verburg B.O., Steegers E.A.P., De Ridder M., Snijder R.J.M., Smith E. Hofman A, Moll 

H.A., Jaddoe V.W.V., Witteman J.C.M. New charts for ultrasound dating of pregnanacy  



International Journal of Health, Medicine and Nursing Practice  

ISSN 2710-1150 (Online)  

Vol.6, Issue No.3, pp. 32 - 51, 2024                                                                www.carijournals.org  

50 
 

and assessment of fetal growth: longitudinal data from a population-based cohort study. 

Ultrasound Obstet Gynecol 2008 Apr;31(4):388—96. 

28. Stirnemann J., Massoud M., Fries N., Dumont C., Haddad G.,Bessis R., Dhombres F., 

SalomonL. J. 16 June, 2021.Crown-rump measurement: a new age for first-trimester 

ultrasound? Ultrasound in Obstetrics and Gynaecology; 58(3): 345-346. 

29. Goldenberg RL, Nelson K, 1975: Iatrogenic respiratory distress syndrome. American 

Journal of Obstetrics and Gynecology 123: 617. 

30. Hackmond R., Cliffford L., Burwick R., Rodriguues N., Farine D., Berger H; September, 

2017. Do early fetal measurements and nuchal translucency correlate with term birth 

weight? Journal of Obstetrics and Gynaecology, Canada; 39(9):750-756. 

31. Bottomley C, Annelen D, Faizah M, Aris T, Papageorghiou, Kirk E, Pexsters A, De Moor 

B, Timmerman, Bourne T. Human reprod (2009), 24(2): 284-290. 

32. Adinma ED, Adinma JI, (2011) . Impact of Reproductive Health on Socio-economic 

Development: A Case Study of Nigeria. African Journal of Reproductive Health; 15(1):7-

12. 

33. Salomon Lj, Cavicchioni O, Bernard JP. Growth discrepancy in twins in the first trimester 

of pregnancy. Obstet Gynecol Ultrasound 2005; 26: 512-516. 

34.  Grunewald C, Kublickas M, Saltvedt S, Sladkevicus P, Valetin L, (2005). Ultrasound 

dating at 12- 14 weeks of gestation. A prospective cross-validation of established dating 

formulae in in-vitro fertilized pregnancies. Ultrasound in Obstetrics and Gynecology; 

26(5):504-511. 

35. McLennan A., Mogra F., Murphy K., Schluter P., Hyett J. October, 2013. Assessment of 

crown-rump measurement variability. Ultrasound in Obstetrics and Gynecology; 

42(s1):102- 102. 

36. Sahota D.S., Leung T.Y., Leung T.N., Chan O.K., Lau T.K. December, 2008. Fetal crown-

rump and estimation of gestational age in ethnic Chinese population. Ultrasound in 

Obstetrics and Gynecology; 33(2): 157-160. 

37. Patel S., Sarkar A., Pushpalatha K. Setember, 2022. A prospective study of correlation of 

first trimester crown-rump length with birth weight. Cureus;14(9):e28781 

38. Tan C., Ellewela C.N., Sandhu S.S., Melamed N.,  Librach C.L., Aviram A. A new formula 

for estimating gestational age by crown-rump length. Am J Obstet Gynecol MFM. 2023 

May 27;101035 

39. Amita A. Mahendru, Charlotte S. Wilhelm-Benartzi, Ian B. Wilkinson, Carmel Mceniery, 

Sarah Jojnson and Christoph Lees. Gestational age assignment based on last menstrual 

period, first trimester crown-rump length, ovulation and implantation timing: Arch Gynecol 

Obstet. 2016;294(4):867-876. 

40. Khandelwal M., Kaigh C., Safronova E., Gaughan J. Accurate Gestational Dating at 12-14 

Weeks: Crown-Rump Length Versus Composite Biometry[29S]. May 2019. Obstetrics and 

Gynecology; 133(1)210S. 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Adinma%20ED%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Adinma%20JI%22%5BAuthor%5D


International Journal of Health, Medicine and Nursing Practice  

ISSN 2710-1150 (Online)  

Vol.6, Issue No.3, pp. 32 - 51, 2024                                                                www.carijournals.org  

51 
 

41. American College of Obstetricians and Gynecologist’s. ACOG practice bulletin no 101; 

ultrasonography in pregnancy. Obstet Gynecol 2009;113: 451- 61. 

42. American College of Obstetricians and Gynaecologists. ACOG practic210Se bulletin: 

Committee on obstetric practice; American Institute of Ultrasonography in Medicine, 

number 700; 2017. 

43. Albony-Llaty M, Thiebaugeorges O, Goua V, Magnin G, Schweittzer M, Forhan A, Lelong 

N, Slama R, Charles MA, Kaninski M and the EDEN mother-child cohort study group 

(2004). Influence of fetal and parental factors on intrauterine growth measurements: results 

of EDEN mother-child cohort. 

44. Mook-Kanamori DO, Steegers EA, Eilers PH, Raat H, Hofman A, Jadoe VW (2010). Risk 

factors and outcomes associated with first trimester fetal growth restrictions. 

JAMA;303:527-534. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

©2024 by the Authors. This Article is an open access article distributed 

under the terms and conditions of the Creative Commons Attribution (CC  

BY) license (http://creativecommons.org/licenses/by/4.0/)  


