
 

 

 

http://dx.doi.org/10.5455/2320-1770.ijrcog20140628                                                                                     Volume 3 · Issue 2    Page 424 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology 

Shivalingaiah N et al. Int J Reprod Contracept Obstet Gynecol. 2014 Jun;3(2):424-427 

www.ijrcog.org pISSN 2320-1770 | eISSN 2320-1789 

Research Article 

Fetal kidney length as a parameter for determination of           

gestational age in pregnancy  

Nirmala Shivalingaiah
1
, Sowmya K

1
*, Ananya R

1
, Kanmani TR

1
, Marimuthu P

2
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

From time immemorial there has been search for a single 

ultrasonographic parameter to determine the appropriate 

gestation of the fetus which is not affected by IUGR. As 

accurate age of fetus plays a pivotal role in obstetric care, 

uncertain dates and no assigned ultrasound dates in early 

trimesters poses a dilemma in management decisions 

leading to iatrogenic pre or post maturities. In high risk 

pregnancies like preeclampsia, IUGR, GDM, planning 

termination of pregnancy due to complications or to plan 

for fetal investigations or therapy requires an accurate 

gestational age. There are number of parameters used to 

calculate gestational age, but most commonly used by all 

sonologists is a composite GA obtained by BPD, HC, AC 

& FL in second and third trimesters. Even these may not 

provide GA with great accuracy owing to the 

discrepancies in late trimester scans and IUGR.  

Fetal kidney has been shown a steady growth of 1.7 mm 

fortnightly
5
 throughout pregnancy and is unaffected by 

growth abnormalities. Various studies have reported that 

fetal kidney length strongly correlates with the 

gestational age in late trimesters. Hence, this descriptive 

study was undertaken in the department of OBG, KIMS 

hospital, Bangalore to evaluate the application and 

accuracy of fetal kidney length measurement in 

determining the gestational age of the fetus as compared 

to that of other fetal biometric indices.  
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ABSTRACT 

Background: Establishing the gestational age of the fetus, especially in late trimester is a challenge to aptly treat the 

pregnant woman. Ultrasound parameters like BPD, HC, AC & FL in second and third trimesters are not very reliable 

for dating the pregnancy. Fetal kidney length has been studied and shown to strongly correlate with the gestational 

age in late trimesters even in IUGR fetuses. 

Methods: The present study evaluated the role of kidney length in determining the gestation age with the study 

population of 60 pregnant women between 24 - 36 weeks of gestation whose pregnancies were dated accurately by 

early dating scan. Length of the nearer kidney was measured in centimeters, 4 weekly in the longitudinal axis along 

with other biometric indices. 

Results: According to the observations, the mean deviation from the gestational age at all the weeks is least for KL. 

The result indicates that the kidney length in the present study correlated well with the assigned gestational age and 

found almost same as all the ultrasound biometric parameters put together.   

Conclusions: Kidney length can be used as an individual parameter in estimating gestational age, especially in later 

trimesters, where biometric indices may not be much reliable.  
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METHODS 

Sixty women with singleton normal pregnancies who 

were certain of their LMPs and whose pregnancies were 

accurately dated by an early dating scan were included 

after counseling and informed consent. Institutional 

Ethical clearance was obtained for the study. Study group 

women were registered and had their regular antenatal 

checkups and routine investigations and underwent fetal 

biometric and kidney length measurement at 24, 28, 32 & 

36 weeks of pregnancy. 

Cases of oligohydramnios or polyhydramnios, dilated 

renal pelvis (>4 mm), chromosomal and congenital 

anomalies, abnormal renal morphology, obscure renal 

borders, multiple pregnancies, gross maternal obesity, 

GDM or early onset Preeclampsia were excluded from 

the study. 

Imaging kidney even with high resolution USG machines 

may be difficult in early weeks of gestation. Hence in the 

present study, the kidney length has been taken as a 

bipolar measurement cautiously excluding the adrenals 

starting from 24 weeks of gestation. Kidneys were 

identified first in transverse section just below the level 

for AC measurement, and then the probe was rotated 

longitudinally till full length of kidney was identified. 

Average of 3 measurements in centimeters of the 

proximal kidney was recorded as final measurement. The 

measurements were performed using gray scale real time 

ultrasonographic scanner (Philips HD9) with 3.5-5 MHz 

curvilinear transducer.  

Appropriate statistical analysis was done using SPSS 

version 2. Pearson’s correlation was calculated for 

estimated gestational age and the measured gestational 

age by BPD, HC, AC, FL and KL. 

RESULTS 

Sixty women were selected to complete the study with 

the ages ranging from 18-34 years. There was no 

difficulty in identification of kidney and taking 

appropriate measurements.  

 

Table 1: The relationship of gestational age and the various indices used for gestational age estimation between 24-

36 weeks including kidney length.  

 SE (standard 

error) 

Mode SD (standard 

deviation) 

MD (mean 

deviation) 

CV (coefficient 

variation) 

At 24 weeks 

BPD 0.082 23 0.633 1.22 2.77 

HC 0.211 23 1.635 1.27 7.19 

AC 0.198 24 1.533 1.17 6.47 

FL 0.080 22 0.622 2.05 2.84 

KL 0.070 24 0.541 0.32 2.23 

At 28 weeks 

BPD 0.115 27 .892 0.75 3.22 

HC 0.146 28 1.134 0.77 4.06 

AC 0.238 28 1.841 1.47 6.73 

FL 0.112 28 0.865 0.62 3.08 

KL 0.079 28 0.613 0.45 2.17 

At 32 weeks 

BPD 0.134 31 1.039 0.87 3.32 

HC 0.239 35 1.851 2.68 5.35 

AC 0.184 32 1.429 1.10 4.52 

FL 0.172 34 1.331 2.70 3.84 

KL 0.126 33 0.976 1.02 2.97 

At 36 weeks 

BPD 0.052 33 0.399 3.10 1.21 

HC 0.248 35 1.923 1.52 5.24 

AC 0.184 36 1.422 1.07 3.99 

FL 0.190 38 1.471 2.07 3.87 

KL 0.139 37 1.075 0.98 2.94 
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Table 2: The mean and confident interval of 

measurements of various parameters at different 

gestational age. 

 Mean (cm) ± SD 95% CI 

At 24 weeks 

BPD 5.74 ± 0.18 5.70-5.79 

HC 20.53 ± 2.06 20.00-21.06 

AC 18.31 ± 0.56 18.17-18.46 

FL 3.75 ± 0.14 3.71-3.78 

KL 2.41 ± 0.05 2.40-2.43 

At 28 weeks 

BPD 7.38 ± 0.30 7.30-7.46 

HC 26.11 ± 1.05 25.84-26.38 

AC 23.32 ± 1.15 23.02-23.62 

FL 5.26 ± 0.17 5.21-5.30 

KL 2.82 ± 0.06 2.80- 2.83 

At 32 weeks 

BPD 8.58 ± 0.33 8.50-8.67 

HC 31.49 ± 1.18 31.19-31.80 

AC 29.61 ± 1.23 29.29-29.93 

FL 6.60 ± 0.25 6.53-6.66 

KL 3.28 ± 0.09 3.26-3.30 

At 36 weeks 

BPD 9.11 ± 0.13 9.08-9.15 

HC 32.71 ± 1.09 32.43-32.99 

AC 32.48 ± 0.99 32.23-32.74 

FL 7.24 ± 0.26 7.17-7.30 

KL 3.65 ± 0.09 3.62-3.67 

Table 1 indicates the mean of gestational age determined 

by all the parameters including KL. According to the 

observations, the mean deviation from the gestational age 

at all the weeks is least for KL, except at 32 weeks which 

shows a mean deviation of 0.87 for BPD as compared to 

KL which is 1.02. It can be concluded that KL estimates 

the gestational age at any given gestation with the least 

deviation from the mean and is a reliable parameter 

except at 32 weeks. We know from Table 2 that the 

standard deviation and the 95% confident interval of the 

measurements for KL are the least at all gestations 

indicating the reliability of KL for estimation of 

gestational age at all gestational ages. Also, the renal 

length of the fetus at any given gestation in millimeters 

almost corresponds to the gestational age of the fetus. 

This also helps in easy estimation of gestational age 

without any software or formulas. 

Figure 1 shows maximum number of women were 

between 24-28 years of age (62%) and which was the 

highest number of the study, wherein 29-34 age group 

was lowest in number among the subjects selected for the 

study. Figure 2 shows that both primigravida and 

multigravida were included in the study and primi-

gravida (70%) was the highest frequency compared to 

multigravida (30%). The gestational age was calculated 

by Hadlock formula using BPD, HC, AC and FL in 

centimeters. Renal length was measured in centimeters at 

4 weekly intervals from 24-36 weeks. As Figure 3 shows, 

KL has consistent estimation of gestational age as 

compared to all the parameters. 

 

Figure 1: Age distribution of the subjects in the study, 

N=60.  

 

Figure 2: Distribution of parity.  

 

Figure 3: Mean of BPD, HC, AC, FL and KL at 

different gestations. 

Pearson’s correlation was calculated for estimated 

gestational age and the measured gestational age by BPD, 

HC, AC, FL and KL. It is observed that all the parameters 

are highly correlated (r
2 

=
 
0.85-0.98, P <0.05). However, 

it was found that AC is not correlating between these 

measurements and also, FL at 24 weeks and BPD at 36 

weeks were poorly correlated.  

DISCUSSION 

The present day challenge in dating pregnancy is to find a 

method which is simple, easy to define and reproducible. 

Growth variation in the fetus affects all organs including 

the kidney but only in the AP and transverse diameter not 

the length.
1,2

 Earlier work found fetal kidney is easy to 
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identify,
1,2

 but, Duval et al.
4
 encountered difficulty in 

imaging kidney in breech presentation and in vertex 

presentation with back facing laterally or posteriorly. 

There was no problem in identifying, measuring and 

reproducing the same measurement of kidney length in 

the present study. As the differences between 

measurements of the left and the right kidney are 

minimal,
2,3

 measurement of one side kidney is reliable. In 

addition, sex of the fetus did not alter the measurements 

of the fetal kidney.
7
 Thus, in the present study single 

proximal kidney was measured without consideration to 

fetal sex. The kidney length in the present study 

correlated well with the assigned gestational age and 

found almost same as all the parameters put together. 

This provides an obvious advantage where there is 

difficulty in measuring BPD, HC due to engaged head or 

small AC due to IUGR. In such circumstances KL can be 

used on its own to estimate gestational age accurately. 

The KL measurements in our study have been compared 

with other studies as shown in Table 3. The measurement 

compare well with the study by Konje et al.
7
 but more 

than those reported by Kansaria JJ et al.
5
 and less 

compared to Indu Kaul et al.
6
 These can be explained by 

the difference in ultrasound machines, number of 

operators, type of study and the region of study. 

Table 3: Comparison between the mean KL of the 

study with other studies. 

Gestational 

age 

(by weeks) 

Mean 

fetal 

KL in 

the 

present 

study 

(2013) 

(mm)  

Mean 

fetal 

KL in 

the 

study 

by 

Konje 

et al. 

2002 

(mm) 

 

Mean 

fetal KL 

in the 

study by 

Kansaria 

JJ et al. 

2009 

(mm) 

Mean 

fetal 

KL in 

the 

study 

by Indu 

Kaul et 

al. 2012 

(mm)  

24 24.1 24.2 23.87 25.73 

28 28.2 29.0 26.98 31.52 

32 32.8 33.2 30.80 36.50 

36 36.5 38.2 34.26 40.58 

The present study found a strong Pearson’s correlation (r 

= 0.85-0.98, P <0.05) for all the biometric parameters 

including KL which compared with other studies like 

Cohen et al.
3
 1991 (r = 0.82), Konje et al. 2002

7 
(r = 

0.91).  

All the previous studies conclude that KL can be used to 

accurately date the pregnancy in difficult situations 

(engaged head, fetal IUGR, macrosomia, malformation 

etc.). The present study also reveals that KL can be used 

in the estimation of gestational age in combination with 

BPD, HC, AC and FL for better prediction and where 

dates are uncertain and the women present late for 

ultrasound biometry dating. The present study concludes 

that KL is a good indicator of gestational age. 

The limitations of this study were the size of population 

and unable to compare the pre and post pregnancy renal 

lengths. Larger study population is required, to improve 

the accuracy of the values which are obtained. Only the 

length of proximal kidney was taken wherein 

measurements of both the kidneys would have been 

appropriate.  
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