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Abstract: 

Background: The cornerstone of the obstetrician's capacity to successfully manage prenatal care 

is essential to prenatal testing and successful planning for appropriate treatment or intervention. 

[1] Menstrual irregularities, lactational amenorrhea, oral contraceptive failure, bleeding in the 

first trimester, and delayed conception may further affect the ability to accurately calculate GA 

from the date of LMP. When an early termination is required as soon as the foetus reaches 

maturity, such as in the case of pre-eclampsia, severe intrauterine growth retardation (IUGR), 

diabetes, placenta praevia, an accurate GA is crucial. Accurate GA estimation is also required 

when specific tests, including as chorionic villus sampling, amniotic fluid and serum testing, and 

foetal therapy planning, must be carried out. [2] Estimating gestational age from an early 

measurement of crown rump length in first trimester is accurate, however we are often faced with 

patients who seek late prenatal care and who have no information about their last menstrual 

period or when conception occurred. The parameters used in second and third trimester are BPD, 

HC, AC, FL and combination of them. Foetal kidney length shows no significant change with any 

underlying medical condition. Therefore, its length can be used as an additional measurement of 

foetal growth. This measurement is easy to take and can therefore be easily used for dating 

pregnancies after 20 weeks of gestation, particularly when measurements of biparietal diameter 

and head circumference are difficult. 

Methodology: 120 ANC cases in the 3rd trimester attending OPD in tertiary care center after 

obtaining written informed consent with fairly reliable LMP and documented dating scan have 

been included in this study. Sonography was carried out, mean kidney length was obtained along 

with other parameters like BPD, HC, AC, FL. Pearson’s correlation coefficient was calculated 

between gestational age and renal length as well as between gestational age and other foetal 

biometric indices. 

Results: Mean kidney length has strong correlation with gestational age by LMP, GA by 

Biparietal Diameter (BPD), GA by Head Circumference (HC), GA by Abdominal Circumference 

(AC), and GA by Femur Length (FL). Among these MKL has strongest correlation with GA by 

LMP followed by GA by FL. 

Conclusion: We can state that ultrasonographic measurement of the foetal mean kidney length is 

an easy way to assess the gestational age. It is one of the accurate parameters for estimating 

gestational age in the third trimester. Foetal kidney length may be very useful to ascertain 

gestational age in third trimester pregnancy with indeterminate LMP. 

Keywords: Third trimester, Foetal kidney length, Gestational age, BPD, FL, HC, AC. 

 

INTRODUCTION 

The cornerstone of the obstetrician's capacity to successfully manage prenatal care and is 

essential to prenatal testing and successful planning for appropriate treatment or intervention. 

Precise knowledge of gestational age. Prematurity, which is linked to higher perinatal morbidity 

and mortality, can result from failure. [1] Even if the menstrual cycles start date is accurate, the 
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exact moments of ovulation, fertilization, and implantation are unknown. During the typical 

menstrual cycle, women may experience many "waves" of vesicle growth, which could lead to 

irregular ovulation during any one cycle. The "known" pregnancy date is not entirely trustworthy 

because sperm can stay in a woman's reproductive system for 5 to 7 days. Recent research 

indicates that the time from ovulation to implantation can vary by 11 days, which may have an 

impact on the size and growth of the foetus. [3] 

Delay in ovulation is a significant factor in the perception of a prolonged pregnancy, and it is 

more likely to happen than early ovulation even in women who are confident in the timing of 

their monthly cycles. Since it is more likely that women may ovulate later than expected than 

earlier than projected, some writers have advised that 282 days should be used in place of 280 

days to increase date accuracy. Given all of these variables, it appears to be challenging to 

reliably predict gestational age from menstrual history. [3] 

Menstrual irregularities, lactational amenorrhea, oral contraceptive failure, bleeding in the first 

trimester, and persistent anovulation may further affect the ability to accurately calculate GA 

from the date of LMP. [1] When an early termination is required as soon as the foetus reaches 

maturity, such as in the case of pre-eclampsia, chronic renal disease, severe intrauterine growth 

retardation (IUGR), diabetes, placenta praevia centralis, and Rh-negative women, an accurate GA 

is crucial. Accurate GA estimation is also required when specific tests, including as chorionic 

villus sampling, amniotic fluid and serum testing, and foetal therapy planning, must be carried 

out. A more recent tendency is for women to request an elective caesarean delivery on a specific 

date, such as 11.11.11, 12.12.12, the first day of the New Year, or a date recommended by an 

astrologer. On these dates, an abrupt increase in operation rates was observed. [4] 

When done in the first and early second trimester (less than 24 weeks), ultrasound measurements 

of the fetal biometry, including the Crown rump length (CRL), Bi-parietal diameter (BPD), 

Femur length (FL), Abdominal circumference (AC), and Head circumference (HC), are thought 

to be reliable. There is currently no single fetal measurement that can be used to accurately 

estimate gestational age in the third trimester, particularly in cases when the mother booked late 

and was dubious of her LMPs. [5] Accurate dating of pregnancies in the late second trimester or 

the third trimester remains a problem, especially for women who consult for maternity care late 

and are unsure of the date of their LMP. However, as gestational age advances, they become 

increasingly unreliable due to the biological variability of size in relation to age. [6] 

Fetal kidney length (FKL) has recently been found to have a strong correlation with gestational 

age. According to the findings of these investigations, the fetal kidney length may be utilized to 

estimate gestational age when dates are ambiguous or when women seek ultrasound fetal 

biometry dating during the third trimester itself. [7] The length of the fetal kidney has been 

measured using sonography in a number of long-term investigations conducted in western 

nations. These were initially carried out to diagnose prenatal renal malformations, and later tests 

were used to determine whether there was a relationship between fetal kidney length and 

gestational age.[5] For the purpose of reducing variability, the use of all four biometric indices is 

advised for all pregnancies that last longer than 20 weeks. BPD, HC, AC, and FL can reasonably 

predict GA in the second trimester (± 10–14 days). These criteria grow more and more inaccurate 

in estimating GA as pregnancy progresses. [4] Throughout pregnancy, the fetal kidney has been 

observed to expand at a constant rate of 1.7 mm every two weeks and is unaffected by growth 

anomalies. Fetal kidney length (FKL), according to a number of studies, closely corresponds with 

gestational age in the third trimester. Although ultrasound textbooks frequently include tables of 

various sizes, the fetal kidney has not received much research as a biometric criterion for 

estimating gestational age. [8] 

Although fetal biometry measurements aid in an accurate estimation of gestational age in the 

early second trimester, the biological diversity of size causes these parameters' accuracy to 

change as the age of the fetus advanced, making it challenging to date a fetus accurately in the 

late second or third trimester. Therefore, some investigations concentrated on the relationship 

between a normal fetus' kidney size and gestational age. [9] 
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The purpose of the study is to correlation of foetal kidney length with gestational age in third 

trimester of pregnancy. 

 

MATERIALS & METHODS 

STUDY DESIGN: This was prospective observational study. 

SOURCE OF DATA: All ANC cases in the 3rd trimester attending OPD in tertiary care center 

after obtaining written informed consent with fairly reliable LMP and documented dating scan of 

different parity and ages, have been included in this study. The study was conducted in the 

department of obstetrics and Gynaecology in association with Radiology department, Krishna 

institute of medical sciences. Sonography was carried out on each patient included in the study 

using Ultrasound equipment. 

METHODOLOGY: A written informed consent was taken from the patient after explaining about 

the study. No extra cost was charged from the patient for the study. All relevant clinical history 

was obtained and the correct LMP was confirmed. An ultrasound was performed with the patient 

in supine position. Measurements were obtained in the sagittal plane, when full length of kidney 

with renal pelvis was visualized. Maximum length of the right and left kidney was obtained, and 

the measurements were taken from outer-to-outer margin (upper pole to lower pole), the average 

of their length in millimeter was recorded as final measurement. Pearson’s correlation and 

regression coefficient was calculated between gestational age and renal length as well as between 

gestational age and other foetal biometric indices. 

 

RESULTS 

The present study was conducted among 120 pregnant women to study accuracy of gestational 

age derived using foetal kidney length as compared to that derived using reliable dating scan and 

to correlate it with other biometric parameters (Biparietal diameter, abdominal circumference, 

head circumference and femur length). Following table shows results of the study. 

 

Table 1: Distribution of study participants according to their age 

Age of mother in years Frequency Percentage 

<=19 9 7.5% 

20-24 45 37.5% 

25-29 52 43.3% 

30-34 12 10.0% 

>=35 2 1.7% 

Total 120 100.0% 

Table 1 shows that the distribution of study participants according to their age. Out of total 120 

participants, most of the participants were in the age between 25 to 29 years followed by 25 to 24 

years. Out of total 120 cases, 52 (43.3%) were in 25-29 years followed by 45 (37.5%) were in 20-

24 years. 
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Figure 1: Distribution of study participants according to their age 

 

Table 2: Distribution of study participants according to their parity 

Parity Frequency Percentage 

Primipara 58 48.3% 

Multipara 62 51.7% 

Total 120 100.0% 

 

Table 2 shows that distribution of study participants according to their parity. Out of total 120 

participants, 62 (51.7%) were multipara and remain 58 (48.3%) were primipara. 

 

 
Figure 2: Distribution of study participants according to their parity 

 

Table 3: Distribution of study participants according to their gestational age 

Gestational Age (GA) in weeks Cases % 

28 8 6.67% 

29 6 5.00% 

30 13 10.83% 

31 11 9.17% 

32 14 11.67% 

<=19 yrs

9

7.5%

20-24 yrs

45

37.5%

25-29 yrs

52

43.3%

30-34 yrs

12

10.0%

>=35 yrs

2

1.7%

Primipara

58

48.3%

Multipara

62…
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33 9 7.50% 

34 10 8.33% 

35 11 9.17% 

36 13 10.83% 

37 10 8.33% 

38 8 6.67% 

39 7 5.83% 

Total 120 100% 

 

Table 3 shows that the distribution of study participants according to their gestational age. Out of 

total 120 cases, most of the cases were in 30 to 36 weeks of gestation. Among all cases, 14 

(11.67%) were in 32 weeks of gestation, 13 (10.83%) cases in 36 weeks and 13 (83%) were in 30 

weeks of gestation. 

 

 
Figure 3: Distribution of study participants according to their gestational age 

 

Table 4: Right and Left kidney length according to Gestational age 

Gestational Age 

(GA) in weeks 
Cases 

Right Kidney Length (mm) Left Kidney Length (mm) 

Mean SD Mean SD 

28 8 26.78 2.10 27.48 2.50 

29 6 28.39 2.40 28.44 1.85 

30 13 30.12 2.70 29.52 1.20 

31 11 31.13 2.50 31.08 1.60 

32 14 32.27 2.30 32.77 2.00 

33 9 33.10 2.85 34.05 2.00 

34 10 34.09 3.40 35.49 2.00 

35 11 34.97 3.35 35.97 2.40 

36 13 36.01 3.30 36.61 2.80 
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37 10 36.46 2.55 37.26 2.10 

38 8 37.07 1.80 38.07 1.40 

39 7 37.50 2.10 38.50 1.90 

 

Table 4 shows that Right and Left kidney length according to Gestational age. Out of total 120 

cases, it was observed that the left kidney length is slightly higher than the right kidney length. It 

was also found that the kidney length (mm) is increasing steadily with the gestational age in both 

RKL and MKL. 

 
Figure 4: Right and Left kidney length according to Gestational age 

 

Table 5: Mean kidney length according to Gestational age 

Gestational Age  

(GA) in weeks 
Cases 

Mean Kidney Length (mm) 95% Confidence Interval 

Mean SD Lower Limit Upper Limit 

28 8 27.18 2.20 26.41 27.96 

29 6 28.44 2.05 27.60 29.28 

30 13 29.82 1.90 29.29 30.35 

31 11 31.13 2.00 30.52 31.73 

32 14 32.57 2.10 32.01 33.13 

33 9 33.60 2.35 32.82 34.39 

34 10 34.79 2.60 33.96 35.61 

35 11 35.47 2.80 34.62 36.31 

36 13 36.31 3.00 35.48 37.14 
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37 10 36.86 2.25 36.15 37.57 

38 8 37.57 1.50 37.04 38.10 

39 7 38.00 1.80 37.32 38.68 

 

Table 5 shows that mean kidney length according to gestational age. Out of 120 cases, the kidney 

lengths in millimetres rose steadily with gestational age, with the mean kidney length increasing 

from 27.18 ± 2.20 mm at 28 weeks to 38.0 ± 1.80 mm at 39 weeks. 

 
Figure 5: Mean kidney length according to Gestational age 

 

Table 6: Gestational age by Biparietal diameter according to Gestational age by LMP 

Gestational Age  

(GA) in weeks 
Cases 

GA by Biparietal Diameter 95% Confidence Interval 

Mean SD Lower Limit Upper Limit 

28 8 27.09 1.88 26.43 27.75 

29 6 28.47 2.04 27.64 29.30 

30 13 30.17 2.36 29.52 30.82 

31 11 31.16 2.10 30.53 31.79 

32 14 31.65 1.63 31.21 32.09 

33 9 32.09 1.81 31.49 32.69 

34 10 33.09 1.88 32.50 33.68 

35 11 34.48 1.60 34.00 34.96 

36 13 35.92 1.05 35.55 36.29 
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37 10 36.62 2.17 36.02 37.22 

38 8 36.91 2.17 36.22 37.60 

39 7 37.91 1.71 37.26 38.56 

 

Table 6 shows that Gestational age by Biparietal diameter according to Gestational age by LMP. 

The GA by BPD is increasing with the Gestational Age. The mean GA by BPD was 27.09 ± 1.88 

weeks at 28 weeks and 37.91 ± 1.71 weeks at 39 weeks of gestation. 

 
Figure 6: Gestational age by Biparietal diameter according to Gestational age by LMP 

 

Table 7: Gestational age by head circumference according to Gestational age by LMP 

Gestational Age  

(GA) in weeks 
Cases 

GA by Head Circumference 95% Confidence Interval 

Mean SD Lower Limit Upper Limit 

28 8 27.29 1.60 26.72 27.86 

29 6 28.47 2.11 27.61 29.33 

30 13 30.26 2.33 29.61 30.91 

31 11 31.03 2.04 30.41 31.65 

32 14 31.65 1.63 31.21 32.09 

33 9 32.20 1.87 31.58 32.82 

34 10 33.27 2.04 32.62 33.92 

35 11 35.01 2.18 34.35 35.67 

36 13 36.59 1.52 36.05 37.13 
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37 10 37.13 2.46 36.35 37.91 

38 8 37.33 2.63 36.60 38.06 

39 7 37.41 2.21 36.57 38.25 

 

Table 7 shows that Gestational age by head circumference according to Gestational age by LMP. 

The GA by HC is increasing with the Gestational Age. The mean GA by HC was 27.29 ± 1.60 

weeks at 28 weeks and 37.41 ± 2.21 weeks at 39 weeks of gestation. 

 
Figure 7: Gestational age by head circumference according to Gestational age by LMP 

 

Table 8: Gestational age by abdominal circumference according to Gestational age by LMP 

Gestational Age  

(GA) in weeks 
Cases 

GA by Abdominal Circumference 95% Confidence Interval 

Mean SD Lower Limit Upper Limit 

28 8 28.71 0.78 28.43 28.99 

29 6 29.43 1.43 28.85 30.01 

30 13 30.58 1.55 30.15 31.01 

31 11 30.89 1.25 30.51 31.27 

32 14 33.18 0.97 32.92 33.44 

33 9 33.81 0.86 33.52 34.10 

34 10 33.89 1.16 33.52 34.26 

35 11 34.04 1.35 33.63 34.45 

36 13 36.60 1.02 36.32 36.88 
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37 10 37.07 1.55 36.58 37.56 

38 8 38.16 1.10 37.77 38.55 

39 7 39.39 0.39 39.24 39.54 

 

Table 8 shows that Gestational age by abdominal circumference according to Gestational age by 

LMP. The GA by AC is increasing with the Gestational Age. The mean GA by AC was 28.71 ± 

0.78 weeks at 28 weeks and 39.39 ± 0.39 weeks at 39 weeks of gestational age. 

 
Figure 8: Gestational age by abdominal circumference according to Gestational age by 

LMP 

 

Table 9: Gestational age by femur length according to Gestational age by LMP 

Gestational Age  

(GA) in weeks 
Cases 

GA by Femur Length 95% Confidence Interval 

Mean SD Lower Limit Upper Limit 

28 8 26.69 1.19 26.27 27.11 

29 6 28.80 1.22 28.30 29.30 

30 13 28.76 0.79 28.54 28.98 

31 11 29.47 1.11 29.14 29.80 

32 14 32.53 0.82 32.31 32.75 

33 9 32.26 1.29 31.83 32.69 

34 10 33.74 1.08 33.40 34.08 

35 11 35.28 2.35 34.57 35.99 

36 13 36.38 2.44 35.70 37.06 
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37 10 36.80 2.44 36.03 37.57 

38 8 38.42 1.66 37.83 39.01 

39 7 38.91 1.11 38.49 39.33 

 

Table 9 shows that Gestational age by femur length according to Gestational age by LMP. The 

GA by FL is increasing with the Gestational Age. The mean GA by FL was 26.69 ± 1.19 weeks 

at 28 weeks and 38.91 ± 1.11 weeks at 39 weeks of gestation. 

 
Figure 9: Gestational age by femur length according to Gestational age by LMP 

 

 

Table 10: Correlation of right kidney length with gestational age 

Statistical Methods Values 

Cases included in analysis 120 

Pearson Correlation Coefficient (r) for right kidney length and 

Gestational Age by LMP 
0.756 

P value (2-tailed)  <0.001 

R2 value for linear correlation 0.572 
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Figure 10: Correlation between Gestational age (GA) and right kidney length (RKL) 

 

Figure10 shows correlation between Gestational age (GA) and right kidney length (RKL) and 

table 10 shows various correlation statistics. Pearson Correlation Coefficient (r) for right kidney 

length and Gestational Age by LMP is 0.756, which indicate a positive correlation between RKL 

and GA by LMP, and the strength of correlation is moderately good. P value is <0.001 indicating 

that the both the values are significantly correlated. R squared (R2) value is 0.572 which is a good 

fit and indicates that this regression model explains 57.2% changes in GA with RKL. 

 

Table 11: Correlation of left kidney length with gestational age 

Statistical Methods Values 

Cases included in analysis 120 

Pearson Correlation Coefficient (r) for left kidney length and 

Gestational Age by LMP 
0.840 

P value (2-tailed)  <0.001 

R2 value for linear correlation 0.705 
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Figure 11: Correlation between Gestational age (GA) and left kidney length (LKL) 

 

Figure 11 shows correlation between Gestational age (GA) and left kidney length (LKL) and 

table 11 shows various correlation statistics. Pearson Correlation Coefficient (r) for left kidney 

length and Gestational Age by LMP is 0.840, which indicate a positive correlation between LKL 

and GA by LMP, and the strength of correlation is strongly good. P value is <0.001 indicating 

that the both the values are significantly correlated. R squared (R2) value is 0.705 which is a good 

fit and indicates that this regression model explains 70.5% changes in GA with LKL. 

 

Table 12: Correlation of mean kidney length with gestational age 

Statistical Methods Values 

Cases included in analysis 120 

Pearson Correlation Coefficient (r) for mean kidney length 

and Gestational Age by LMP 
0.877 

P value (2-tailed)  <0.001 

R2 value for linear correlation 0.769 

 



European Journal of Molecular & Clinical Medicine 
 ISSN 2515-8260 Volume 9, Issue 7, Summer 2022 

 

5118 
 

 
Figure 12: Correlation between Gestational age (GA) and mean kidney length (MKL) 
 

Figure 12 shows correlation between Gestational age (GA) and mean kidney length (MKL) and 

table 12 shows various correlation statistics. Pearson Correlation Coefficient (r) for mean kidney 

length and Gestational Age by LMP is 0.877, which indicate a positive correlation between MKL 

and GA by LMP, and the strength of correlation is strongly good. P value is <0.001 indicating 

that the both the values are significantly correlated. R squared (R2) value is 0.769 which is a good 

fit and indicates that this regression model explains 76.9% changes in GA with MKL. 

 

Table 13: Correlation of GA by Biparietal Diameter (BPD) & Mean Kidney Length (MKL) 

Statistical Methods GA by Biparietal Diameter (BPD) &  

Mean Kidney Length (MKL) 

Cases included in analysis 120 

Pearson Correlation Coefficient (r) 0.706 

P value (2-tailed)  <0.001 

R2 value for linear correlation 0.599 
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Figure 13: Correlation between GA by Biparietal Diameter (BPD) and mean kidney length 

(MKL) 

 

Figure 13 shows correlation between GA by Biparietal Diameter (BPD) and mean kidney length 

(MKL) and table 13 shows various correlation statistics. Pearson Correlation Coefficient (r) for 

mean kidney length and Gestational Age by BPD is 0.706, which indicate a positive correlation 

between MKL and GA by BPD, and the strength of correlation is moderately good. P value is 

<0.001 indicating that the both the values are significantly correlated. R squared (R2) value is 

0.599 which is a good fit and indicates that this regression model explains 59.9% changes in GA 

by BPD with MKL.  

 

Table 14: Correlation of GA by Head Circumference (HC) & Mean Kidney Length (MKL) 

Statistical Methods GA by Head Circumference (HC) &  

Mean Kidney Length (MKL) 

Cases included in analysis 120 

Pearson Correlation Coefficient (r) 0.689 

P value (2-tailed)  <0.001 

R2 value for linear correlation 0.545 
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Figure 14: Correlation between GA by Head Circumference (HC) and Mean Kidney 

Length (MKL) 

 

Figure 14 shows correlation between GA by Head Circumference (HC) and mean kidney length 

(MKL) and table 14 shows various correlation statistics. Pearson Correlation Coefficient (r) for 

mean kidney length and Gestational Age by HC is 0.689, which indicate a positive correlation 

between MKL and GA by HC, and the strength of correlation is moderately good. P value is 

<0.001 indicating that the both the values are significantly correlated. R squared (R2) value is 

0.545 which is a good fit and indicates that this regression model explains 54.5% changes in GA 

by HC with MKL. 

 

Table 15: Correlation of GA by Abdominal Circumference (AC) & Mean Kidney Length 

(MKL) 

Statistical Methods GA by Abdominal Circumference (AC) &  

Mean Kidney Length (MKL) 

Cases included in analysis 120 

Pearson Correlation Coefficient (r) 0.783 

P value (2-tailed)  <0.001 

R2 value for linear correlation 0.612 
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Figure 15: Correlation between GA by Abdominal Circumference (AC) and Mean Kidney 

Length (MKL) 

Figure 15 shows correlation between GA by Abdominal Circumference (AC) and mean kidney 

length (MKL) and table 15 shows various correlation statistics. Pearson Correlation Coefficient 

(r) for mean kidney length and Gestational Age by AC is 0.783, which indicate a positive 

correlation between MKL and GA by AC, and the strength of correlation is moderately good. P 

value is <0.001 indicating that the both the values are significantly correlated. R squared (R2) 

value is 0.612 which is a good fit and indicates that this regression model explains 61.2% changes 

in GA by AC with MKL. 

 

Table 16: Correlation of GA by Femur Length (FL) & Mean Kidney Length (MKL) 

Statistical Methods GA by Femur Length (FL) &  

Mean Kidney Length (MKL) 

Cases included in analysis 120 

Pearson Correlation Coefficient (r) 0.817 

P value (2-tailed)  <0.001 

R2 value for linear correlation 0.668 
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Figure 16: Correlation between GA by Femur Length (FL) and Mean Kidney Length 

(MKL) 

 

Figure 16 shows correlation between GA by Femur Length (FL) and mean kidney length (MKL) 

and table 16 shows various correlation statistics. Pearson Correlation Coefficient (r) for mean 

kidney length and Gestational Age by FL is 0.817, which indicate a positive correlation between 

MKL and GA by FL, and the strength of correlation is strongly good. P value is <0.001 indicating 

that the both the values are significantly correlated. R squared (R2) value is 0.668 which is a good 

fit and indicates that this regression model explains 66.8% changes in GA by FL with MKL. 

 

 

 

 

Table 17: Correlation of Gestational age by various biometric indices with Mean Kidney 

Length (MKL) 

Variables for Correlation with Mean 

Kidney Length (MKL) 

Pearson Correlation 

Coefficient (r)  

P value 

(2-tailed) 
R2 value for linear 

correlation 

Gestational Age by LMP 0.877 <0.001 0.769 

GA by Biparietal Diameter (BPD) 0.706 <0.001 0.599 

GA by Head Circumference (HC) 0.689 <0.001 0.545 

GA by Abdominal Circumference (AC) 0.783 <0.001 0.612 

GA by Femur Length (FL) 0.817 <0.001 0.668 
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Table 17 shows summary of correlation statistics of gestational age by various bio-metric indices 

and mean kidney length.  

Mean kidney length has strong correlation with gestational age by LMP, GA by Biparietal 

Diameter (BPD), GA by Head Circumference (HC), GA by Abdominal Circumference (AC), 

and GA by Femur Length (FL). Among these MKL has strongest correlation with GA by LMP 

followed by GA by FL. 

Among the biometric indices like biparietal diameter, head circumference, abdominal 

circumference, and femur length, mean kidney length has better correlation with gestational age 

calculated by femur length followed by abdominal circumference. 

 

DISCUSSION 

An obstetrician must accurately determine the gestational age and anticipated date of delivery 

(EDD) in order to evaluate and monitor a pregnant patient. [10-12] Numerous examinations and 

screening procedures for foetal congenital abnormalities are gestational age-specific. Therefore, it 

is crucial to calculate gestational age accurately in order to monitor foetal progress and choose the 

best time and date for delivery or labour induction. Knowing the gestational age is crucial for 

planning deliveries in pregnancies with medical complications like preeclampsia and for 

procedures like amniocentesis. [13,14] 

For many years, the conventional method for estimating gestational age by LMP has been used. It 

becomes problematic to evaluate the GA based on the LMP that the expectant mothers mention in 

impoverished nations since many of them are uneducated. In this situation, it is crucial for the 

treating obstetrician to determine the EDD using a variety of other resources that are readily 

available. [15] 

Despite strong evidence showing that the standard deviation for these measurements widens with 

increasing gestational age and that it is therefore more crucial to assess the most accurate 

parameter and the method to assess it, various biometric indices that were found useful in the 

second trimester continue to be used in the third trimester as well. As a result, numerous 

characteristics including foetal kidney length, transverse colon diameter, amniotic fluid volume, 

foetal foot length, foetal trans cerebellar diameter, and colonic echogenicity were investigated. In 

this investigation, we assessed the accuracy of additional foetal biometric indices and other 

assessments of the mean kidney length in estimating gestational age. [15] 

The present study was conducted among 120 pregnant women to study accuracy of gestational 

age derived using foetal kidney length as compared to that derived using reliable dating scan and 

to correlate it with other biometric parameters (Biparietal diameter [BPD], abdominal 

circumference [AC], head circumference [HC] and femur length [FL]). 

In present study out of total 120 participants, most of the participants were in the age between 25 

to 29 years followed by 25 to 24 years. Out of total 120 cases, 52 (43.3%) were in 25-29 years 

followed by 45 (37.5%) were in 20-24 years. 

Samira-Al-Mlah et al (2019), performed study on 120 asymptomatic pregnant women in equal 

number of four age group. The study's participants' average age was 26.10 years (ranging from 19 

to 34 years). [16] 

In present study out of total 120 participants, 62 (51.7%) were multipara and remain 58 (48.3%) 

were primipara. In study by Samira-Al-Mlah et al (2019), parity ranged from 0 to 4 pregnancies. 

[16] 

In present study out of total 120 cases, most of the cases were in 30 to 36 weeks of gestation. 

Among all cases, 14 (11.67%) were in 32 weeks of gestation, 13 (10.83%) cases in 36 weeks and 

13 (83%) were in 30 weeks of gestation. 

In study by Samira-Al-Mlah et al (2019), took 30 patients in each gestational age group ranging 

from 32 weeks to 38 weeks. [16] In study by Ramachandran K et al (2021), majority of the cases 

were in 20-22 weeks of gestation. [15] In study by Kiran L et al (2019), evaluated all parameter 

in 26 to 40 weeks of gestation. In study by Chatterjee S et al (2016), out of total 100 cases 

majority of the cases were in 27 to 40 weeks of gestation. [17,18] 



European Journal of Molecular & Clinical Medicine 
 ISSN 2515-8260 Volume 9, Issue 7, Summer 2022 

 

5124 
 

In present study out of total 120 cases, it was observed that the left kidney length is slightly 

higher than the right kidney length. It was also found that the kidney length (mm) is increasing 

steadily with the gestational age in both RKL and LKL. 

The similar results also found in the study performed by Ramachandran K et al (2021). [15] 

In present study out of 120 cases, the kidney lengths in millimetres rose steadily with gestational 

age, with the mean kidney length increasing from 27.18 ± 2.20 mm at 28 weeks to 38.0 ± 1.80 

mm at 39 weeks. 

In study by Ramachandran K et al (2021), the mean kidney length increased gradually as the 

gestational age progressed, from 15.2± 2.4 millimetres at 18 weeks to 37.8± 3.3 weeks at 38 

weeks. [15] 

In the study by Bardhan J et al, the mean kidney length increases with GA. At 28 weeks of 

gestation mean kidney length was 28.15 mm and at 38 weeks of gestation MKL was 38.15 mm. 

[19] According to the Samira-Al-Mlah et al (2019), study foetal kidney length rose linearly in 

millimetres as gestational age increased in weeks. Similar results also found in the stud by Aremu 

OA et al (2005). [16]  

According to Edevbie & Akhigbe, who found significant length differences between the two 

kidneys, the left kidney is longer than the right kidney. [20] Additionally, Seilanian and Delui 

discovered that the left kidney's length is both marginally and significantly greater than the right 

kidneys. [21] 

The lengths of the right and left kidneys were not significantly different, contrary to findings by 

Konje et al. and Kansaria. [6,7] 

In spite of the fact that Ahmadi et al (2015) analysis of 557 foetuses revealed no difference 

between RKL and LKL (P = 0.843), they did discover that the mean right kidney width was 

greater than the mean left kidney width (P = 0.004). [22] 

In present study, the GA by BPD is increasing with the Gestational Age. The mean GA by BPD 

was 27.09 ± 1.88 weeks at 28 weeks and 37.91 ± 1.71 weeks at 39 weeks of gestation.  

In present study, the GA by HC is increasing with the Gestational Age. The mean GA by HC was 

27.29 ± 1.60 weeks at 28 weeks and 37.41 ± 2.21 weeks at 39 weeks of gestation. 

In present study, the GA by AC is increasing with the Gestational Age. The mean GA by AC was 

28.71 ± 0.78 weeks at 28 weeks and 39.39 ± 0.39 weeks at 39 weeks of gestational age. 

In present study, the GA by FL is increasing with the Gestational Age. The mean GA by FL was 

26.69 ± 1.19 weeks at 28 weeks and 38.91 ± 1.11 weeks at 39 weeks of gestation. 

The average BPD, FL, HC, and AC measures at different gestations found in our study were 

comparable to those found by earlier authors. [23,24] 

In present study, Pearson Correlation Coefficient (r) for right kidney length and Gestational Age 

by LMP is 0.756, which indicate a positive correlation between RKL and GA by LMP, and the 

strength of correlation is moderately good. P value is <0.001 indicating that the both the values 

are significantly correlated. R squared (R2) value is 0.572 which is a good fit and indicates that 

this regression model explains 57.2% changes in GA with RKL. 

Right kidney length in the study by Ramachandran K et al. (2021) has a Pearson correlation 

coefficient (r) of 0.858, indicating a very strong positive link between RKL and GA. [15] 

In present study, Pearson Correlation Coefficient (r) for left kidney length and Gestational Age by 

LMP is 0.840, which indicate a positive correlation between LKL and GA by LMP, and the 

strength of correlation is strongly good. P value is <0.001 indicating that the both the values are 

significantly correlated. R squared (R2) value is 0.705 which is a good fit and indicates that this 

regression model explains 70.5% changes in GA with LKL. 

Left kidney length in the study by Ramachandran K et al. (2021) has a Pearson correlation 

coefficient (r) of 0.885, indicating a very strong positive correlation between LKL and GA. [15] 

In present study, Pearson Correlation Coefficient (r) for mean kidney length and Gestational Age 

by LMP is 0.877, which indicate a positive correlation between MKL and GA by LMP, and the 

strength of correlation is strongly good. P value is <0.001 indicating that the both the values are 
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significantly correlated. R squared (R2) value is 0.769 which is a good fit and indicates that this 

regression model explains 76.9% changes in GA with MKL. 

Mean kidney length in the study by Ramachandran K et al. (2021) has a Pearson correlation 

coefficient (r) of 0.876, indicating a very strong positive correlation between MKL and GA. [15] 

This result is almost similar with our results. This results also similar to previous studies. The 

correlation coefficient (r=0.877) observed in our study was comparable with the studies done by 

Cohen et al (r=0.82) and Schlesinger et al (r=0.859). [25,26] Correlation coefficients between 

gestational age and other biometric indices were also comparable with the previous studies. 

 

Mean Kidney Length and Gestational age: Comparison of the studies 

Study P value Correlation coefficients 

(r) Value 

Present study <0.001 0.877 

Nahid Yusuf, et al [5] <0.001 0.99 

Kansaria and Parulaker [7] <0.001 0.90 

Konje, et al [6] <0.001 0.97 

Kuldeep Kumar, Rakhi Lalwani [27] <0.001 0.97 

Bardhan J et al [19] <0.001 0.99 

 

In present study, Pearson Correlation Coefficient (r) for mean kidney length and Gestational Age 

by BPD is 0.706, which indicate a positive correlation between MKL and GA by BPD, and the 

strength of correlation is moderately good. P value is <0.001 indicating that the both the values 

are significantly correlated. R squared (R2) value is 0.599 which is a good fit and indicates that 

this regression model explains 59.9% changes in GA by BPD with MKL. 

The correlation of GA by BPD & MKL in the study by Ramachandran K et al. (2021) has a 

Pearson correlation coefficient (r) of 0.905, indicating a very strong positive correlation. [15] 

In present study, Pearson Correlation Coefficient (r) for mean kidney length and Gestational Age 

by HC is 0.689, which indicate a positive correlation between MKL and GA by HC, and the 

strength of correlation is moderately good. P value is <0.001 indicating that the both the values 

are significantly correlated. R squared (R2) value is 0.545 which is a good fit and indicates that 

this regression model explains 54.5% changes in GA by HC with MKL. 

The correlation of GA by HC & MKL in the study by Ramachandran K et al. (2021) has a 

Pearson correlation coefficient (r) of 0.865, indicating a very strong positive correlation. [15] 

In present study, Pearson Correlation Coefficient (r) for mean kidney length and Gestational Age 

by AC is 0.783, which indicate a positive correlation between MKL and GA by AC, and the 

strength of correlation is moderately good. P value is <0.001 indicating that the both the values 

are significantly correlated. R squared (R2) value is 0.612 which is a good fit and indicates that 

this regression model explains 61.2% changes in GA by AC with MKL. 

The correlation of GA by AC & MKL in the study by Ramachandran K et al. (2021) has a 

Pearson correlation coefficient (r) of 0.801, indicating a very strong positive correlation. [15] 

In present study, Pearson Correlation Coefficient (r) for mean kidney length and Gestational Age 

by FL is 0.817, which indicate a positive correlation between MKL and GA by FL, and the 

strength of correlation is strongly good. P value is <0.001 indicating that the both the values are 

significantly correlated. R squared (R2) value is 0.668 which is a good fit and indicates that this 

regression model explains 66.8% changes in GA by FL with MKL. 

The correlation of GA by FL & MKL in the study by Ramachandran K et al. (2021) has a 

Pearson correlation coefficient (r) of 0.587, indicating a very moderately positive correlation. The 

value for correlation coefficient is lower compared to our study. [15] 

According to Divyasree B Reddy et al (2017) study, there is a linear link between foetal kidney 

length and gestational age. However, when compared to BPD, HC AC, and FL, the foetal kidney 

length dates the pregnancy more correctly with an R2 value of 0.98. [28] 
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Previous research conducted by Konje et al. in 2002 came to the conclusion that measuring the 

length of the foetal kidneys was a more accurate way to determine gestational age than other 

foetal biometric indices 25 (R2 =91), and a study by C.M. SHANMUGHAVADIVU et al. in 2014 

found a correlation coefficient of (R2 =0.94). [6,29] 

Study conducted in 2007 by Nahid Yusuf et al., correlation coefficient (R2 = 0.94). [5] There was 

a statistically highly significant correlation between GA (weeks) and Foetal Kidney Length 

(FKL), which is the most accurate single parameter for estimating GA than other biometric 

indices in late 2nd and 3rd trimester and could be easily incorporated into the models for 

estimating gestational ag. (KL; R2 =0.95). This result was found to be similar to the study done 

by Indu Kaul et al., 2012. [30] 

The obstetrician's first and most crucial responsibility is to determine the date of conception as 

soon as possible during the prenatal stage. For the management of all pregnancies, especially 

high-risk pregnancies, accurate gestational age estimates are crucial. [5] Previous research has 

found that even in challenging circumstances, the length of the embryonic kidney can be utilised 

to determine the pregnancy's date (head injury, IUGR for foetus, macrosomia, deformity, etc.). 

Despite overwhelming data showing that the standard deviation for these measurements widens 

with increasing gestation and, consequently, were likely to be more inaccurate as the GA 

progress, the biometric indices employed in the second trimester are still in use in the third 

trimester. [2] Gestational sac volume, length, and diameter measurements can all be used to 

correctly estimate gestational age in the early stages of pregnancy, while biparietal diameter and 

femur length measurements can be used to do so much later. [31,32] However, it can be 

challenging to date pregnancies when women book late, particularly those who are unsure of 

when they last had a period. 

Trans coelomic diameter, trans cerebellar diameter and ossification centres of the long bones are 

some of the parameters that have been explored for timing pregnancies. [33,34] Other parameters 

include floating particles in the amniotic fluid. [35] Both kidneys are visible by abdominal 

ultrasonography in transverse section at the second trimester as a low echogenic oval 

retroperitoneal mass without definite borders. [5] 90% of foetal kidneys can be found by week 20 

(6), depending on foetal position and ultrasound equipment model.  

Foetal kidney length and gestational age have a very substantial association, according to 

research by Nahid et al. and Indu et al. [30,36] All foetal growth indices were found to be 

favourably correlated with the foetal kidney by Verburg et al. in their study. [37] The differences 

across the research could be the result of a variety of factors. These include high-risk pregnancies, 

the calibre of the ultrasound machine, the sonologist's training, etc. 

Over the last 20 years, there has been a significant improvement in the calibre of pregnant moms' 

foetal monitoring. Despite all the advances achieved, the first trimester and ultrasound uptake are 

still only about 68%, according to the national population strategy statement. Despite 81% of 

births taking place in hospitals, there are still a lot of perinatal complications, which may be 

attributed to this subpar uptake. [38] 

In order to accurately forecast the risk of pre-eclampsia in preterm deliveries and foetal 

development retardation, Sharma et al. stress the need of timing pregnancies and estimating 

gestational ages. Perinatal problems may be substantially prevented with additional advancements 

in imaging techniques and with a greater understanding of the indirect methods of gestational age 

determination. [38] 

 

CONCLUSION  

Foetal Kidney length is a good indicator for estimation of gestational age when it was compared 

to gestational age by LMP. Mean kidney length has better estimation of GA compared to sole 

right or left kidney length. Mean kidney length has strong correlation with gestational age 

(r=0.887). 

Foetal mean kidney length also has good correlation with Gestational age established biometric 

indices like biparietal diameter, head circumference, abdominal circumference, and femur length. 
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Among these four biometric indices, mean kidney length has better correlation with gestational 

age calculated by femur length followed by abdominal circumference. 

Finally, we can state that ultrasonographic measurement of the foetal mean kidney length is an 

easy way to assess the gestational age. It is one of the accurate parameters for estimating 

gestational age in the third trimester. Foetal kidney length may be very useful to ascertain 

gestational age in third trimester pregnancy with indeterminate LMP. 
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