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Introduction: Ultrasonography is widely used indetermination of GA From 2nd trimester onwards apart 
from Routine parameters used for GA estimation like BPD, HC, and AC and FL, FKL is emerging as useful 

parameter in estimation of GA more reliably.  to dene how precisely FKL measurement by USG can determine GA Objective:
From 18 weeks onwards. to create baseline reference values of FKL in local population in north- western Ahmedabad from 18 
weeks onwards to see population specic variations.  A Cross-Sectional - observational Study was Material and Methods:
conducted on 200 antenatal women in the second and third trimester with normal singleton pregnancies using SAMSUNG HS50 
ultrasound machine.  The result suggests a positive linear relationship of GA with fetal kidney length. However, no Results:
correlation of GA with volume was noted.  FKL measurement can be used as a reliable ultrasonographic parameter Conclusion:
for estimating the GA in the 2nd and 3rd trimester and correlation increases when used with other parameters. Population 
specic baseline reference values for north- west ahmedabad of FKLs for the estimation of GA should be adopted rather than 
relying on the Caucasians values as universal patterns
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INTRODUCTION 
Assessment of accurate GA is very important for a 
gynaecologist for maternity care- to rule out growth disorders 
and for timing of delivery to decrease perinatal morbidity and 
mortality. Fetal biometry by USG is the most widely used 
method to establish GA due to its safety, reliability and 
reproducibility. Routine parameters from second trimester 
onwards used for GA determination are biparietal diameter 
(BPD), head circumference (HC), abdominal circumference 

1,12(AC), and femur length (FL) . To increase accuracy, Growth 
adjusted sonographic age and taking averages can be used. 
But studies show that with advanced pregnancy these 
parameters become unreliable in the accurate prediction of 
GA due to their limitations. Accurate GA assessment remains 
a challenge, particularly for a patient coming late for a 

2,13,14treatment and unsure of their LMP .  Fewless commonly 
used sonographic parameters for the estimation of GA 
includes transverse cerebellar diameter, fetal kidney length 
(KL), fetal foot length, placental grading, and amniotic uid 
volume. The fetal kidney is easy to identify and measure in the 
second and the third trimesters when conventional 
parameters become gradually unreliable in the estimation of 
GA and there is a positive correlation between GA and fetal 
kidney length (FKL) but has been studied less as a biometric 

3,15index for GA estimation .

The goal of this study is to prove that measuring foetal kidney 
length and volume as an additional morphological marker of 
foetal growth with less variability is valid. Because these 
measurements are simple, they can be incorporated in the 
model for dating pregnancies after 20 weeks of pregnancy, 
especially when biparietal diameter and head circumference 

4,16measurements are challenging . 

OBJECTIVE:
Ÿ To dene how precisely ' foetal  kidney length ' 

measurement by USG can determine GA from 18 weeks 
5,17onwards .

Ÿ To create baseline reference values of fetal kidney lengths 

in local population in north- western Ahmedabad from 18 
6weeks onwards to see population specic variations .

MATERIALS AND METHODS
Ÿ A Cross-Sectional - observational Study was carried out 

on 200 antenatal patients in GA of 19–39 weeks attending 
the antenatal clinic, referred for ultrasonography at 
department of Radiology, Dr. M.K SHAH Medical college 
and Research centre Ahmedabad from Dec'22- March 23.

Ÿ Ultrasound was performed on HS50 (SAMSUNG) 
ultrasound machine.

Ÿ PNDT [Prenatal Diagnostic Technique] form - form F was 
lled and after taking all relevant clinical history, correct 
LMP was conrmed. After taking due consent, USG was 
performed with patient in supine position.

Ÿ In all the patients– BPD, AC, HC, FL, fetal heart rate, fetal 
weight, AFI and placental position. Fetal kidney length 
and volume measurments were taken and recorded. The 
fetuses were scanned in the transverse plane until the 
kidneys will be visualized just below the stomach, then the 
probe was rotated 90° to outline the longitudinal axis of the 
kidneys.

Inclusion Criteria
Normal single intrauterine pregnancies of 19–39 weeks who 
were sure about their LMP or have rst-trimester ultrasound 
conrmation of GA and giving consent.

Exclusion Criteria
Ÿ Women who are not sure about their LMP.
Ÿ Multiple gestations.
Ÿ Congenital anomalies.

Ethical Clearance 
Since the study was done on pregnant women, ethical 
clearance was obtained from the institutional Ethical Review 
committee.

RESULTS AND DISCUSSION 
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Ÿ Fetal kidney length and volume were measured in a cross-
sectional population of 200 pregnant women with 
uncomplicated pregnancy with GAs ranging from 19 to 39 
weeks. A statistically signicant linear relationship has 
been established in these patients which correlates with 
clinical GA. In the present study, FKL correlate well with 
GA with a correlation coefcient of 0.97.

Image 1 & 2 : Fetal kidney size in coronal plane

Table – 1 Right And Left Mean Fetal Kidney Length At 
Different GA Among The Study Participants

Chart – 1

Table – 2 Right And Left Mean Fetal Kidney Volume At 
Different GA Among The Study Participants

Table – 3 Right And Left Mean Fetal Kidney Volume At 
Different GA Among The Study Participants
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GA In 
Weeks

Frequency Right Kidney Mean 
Length (in mm)

Left Kidney Mean 
Length (in mm)

18 6 14.5 16
19 8 20.6 20
20 5 21.6 22
21 9 24.8 24
22 8 25.5 25

23 7 27 25
24 9 27.8 26
25 7 29 27
26 8 29.3 28
27 9 28.8 29
28 12 28.6 31
29 11 29.9 33
30 12 32.7 34

31 13 33.8 35
32 14 34.3 35
33 13 35.5 36
34 13 35.4 37
35 10 36.5 38

36 6 37.3 38
37 6 38 38
38 6 37.7 38
39 5 38.2 38
40 3 39.7 39
n 200   
Correlation 
coefcient

0.963595383 0.970945339

GA in 
Weeks

Frequency Right  Kidney 
Volume

Right  Kidney 
Mean  Size

18 6 690.015 14.5*8.5*10
19 8 2337.5338 20.6*13.6*16
20 5 1590.096 21.6*10.2*14
21 9 2086.1811 24.8*10.7*15
22 8 2528.4196 25.5*12*16
23 7 3015.2224 27*12.5*17
24 9 4080.6626 27.8*15*19
25 7 4316.8271 29*14.8*19
26 8 4748.9229 29.3*15.5*20
27 9 4987.0178 28.8*15.8*21
28 12 5416.0639 28.6*16.5*22
29 11 5870.3727 29.9*17.5*21
30 12 7554.3167 32.7*20.25*22
31 13 9004.5136 33.8*21*24
32 14 8976.176 34.3*21.36*23
33 13 9385.0574 35.5*20.6*24
34 13 11374.449 35.4*23.15*26
35 10 11110.576 36.5*22.6*26
36 6 14632.749 37.3*26*29
37 6 12618.613 38*22.5*28
38 6 13062.138 37.7*24*29
39 5 15012.34 38.2*24.8*30
40 3 14834.756 39.7*23.7*30
n 200   

GA in 
Weeks

Frequency Left Kidney 
Volume

Left Kidney 
Mean Size

18 6 1249.022222 16*11.8*13
19 8 2763.330833 20*15.25*17
20 5 2547.796 22*14.4*15
21 9 3232.339259 24*15.33*17
22 8 3688.976667 25*16*17
23 7 3421.179524 25*16*116
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Chart – 2

Ÿ Although kidney size may change by growth variations, 
which affect anterior–posterior and transverse diameters 
predominantly. The Kidney length remains unaffected in 
IUGR fetuses.

Ÿ No evident difculty in the imaging of kidney in vertex 
presentation with the back facing laterally or posteriorly. 
With advancing pregnancy, an increased echogenicity 
from increasing perinephric fat makes them more visible 
by allowing easier separation of the kidney from 
surrounding soft tissue. This provides an obvious 
advantage where there is difculty in measuring BPD, HC 
due to engaged head or small AC due to IUGR. In such 
circumstances, FKL can be used on its own to estimate GA 
accurately.

The present study showed that FKL increases linearly with GA 
from 20.6 ± 0.60 mm at 19 weeks to 39.7 ± 0.15 mm at 39 
weeks.

The present study hence validates the recommendation that 
FKL can be used as an important sonographic parameter for 
accurate prediction of fetal gestation age. In our study there is 
Foetal kidney length tends to show a strong correlation with 
gestational age up to 30 weeks beyond which the accuracy of 
correlation defers. However, no signicant correlation 

7,18established with gestational age and fetal kidney volume . 
Our reference charts for size and volume of the fetal kidney 
may be useful to diagnostic renal pathology. Accurate 
estimation of gestational age and early diagnosis of variety of 
renal abnormalities are few advantages that measurement of 

8these parameters can provide . 

Limitation
Fetal kidney length is not routinely measured in fetal biometry. 
So, this study was done to demonstrate the accuracy of GA 
measured by FKL with that of Hadlock-based average GA. 
Further studies with a large sample size may be required to 
corroborate our ndings and to establish FKL as accurate and 
more reliable parameters in the estimation of GA in second 

9'19and third trimesters .

Technical error or maternal obesity may sometimes result in 
poor scans and prevent identication of fetal kidneys, 
especially during early gestation where the fetal adrenal and 
renal parenchyma have identical homogeneous patterns and 
closer to term this point is further obscured by the echogenic 
nature of lower ribs. This probably explains the slightly 

10different results in different studies .

Statistical Analysis 
Data was entered into Microsoft excel data sheet and was 
analysed using SPSS 22 version software. 

Categorical data was represented in the form of Frequencies 
and proportions. Continuous data was represented as mean 
and standard deviation. Independent t test was used as test of 
signicance to identify the mean difference between two 
quantitative variables. 

Pearson correlation was done to nd the correlation between 
11,20two quantitative variables .

CONCLUSIONS
Ÿ Fetal kidney length measurement can be used as a 

reliable ultrasonographic parameter for estimating the 
gestational age in the 2nd and 3rd trimester and 
correlation increases when used with other parameters.

Ÿ Population specic baseline reference values for north- 
west ahmedabad of FKLs for the estimation of FGA should 
be adopted rather than relying on the Caucasians values 
as universal patterns.

Fetal kidney length increase with an increase in GA and show 
an excellent correlation coefcient which suggests good 
agreement and reproducibility of measurements and is not 
affected by the discrepancy of the late trimester. This study 
concludes that FKL show a strong correlation with fetal GA, 
with a steady growth rate throughout pregnancy.

Obstetric care begins with determining gestational age, 
which has the least variability in early pregnancy. This current 
study was planned to provide an overview of fetal kidney 
length and volume as a useful adjunct parameter for better 
determination of gestational age.
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