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ABSTRACT  

Background: The ability to accurately determine the fetal 

gestational age, growth and recognize its abnormal patterns, 

help us to decide if early intervention is necessary in high risk 

pregnancy or not. 

Objectives: The aim of this present study to estimate the 

gestational age in third trimester using mean fetal kidney 

length. 

Material & Methods: This cross section hospital based study 

conducted in the department of Obstetrics and Gynecology, 

S.P. Medical College, Bikaner during study period of one year 

from 2015 to 2016. Pregnant women (n=100) with known dates 

of different parity and ages were included in this study. The 

women were evaluated as per history, general physical 

examination and routine antenatal investigations and using 

third trimester ultrasonography. 

Results: In present study, gestational age was ranging from 28 

to 40 weeks and their mean kidney length was ranging from 

28.00 to 40.00 mm. Maximum number of cases was found      

in  gestational  age  36 &  37  weeks  (n=17  each)  while  least  

 

 
 

 
common gestational age was 39 & 40 weeks where only 1 

patient was found in each. 

Conclusion: The fetal kidney length increases with each week 

of gestation. However, large and multicentric studies are 

required to recommend it. 
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INTRODUCTION 

A true estimation of gestational age (GA) plays an important role 

in quality maternity care such as assessment of fetal growth and 

to schedule the labor date. Any inaccurate estimation may lead to 

perinatal morbidity and mortality due to iatrogenic pre or 

postmaturity.  Accurate monitoring of fetal gestational age is one 

of the most critical components of prenatal care. Ultrasound has 

become a vital tool in obstetrical examination and also in the 

accurate estimation of fetal gestational age. The ability to 

accurately determine the fetal gestational age, growth and 

recognizing its abnormal patterns helps us to decide if early 

intervention is necessary in high risk pregnancy or not. Recent 

studies have shown that fetal kidney length can also be used to 

make an accurate measurement of the fetal gestational age, 

particularly in the third trimester of pregnancy.1 The development 

of diagnostic ultrasound has opened new possibilities for more 

confident assessment of dating. GA can be estimated in the first 

trimester by ultrasonic measurement of diameter and volume of 

gestational sac as well as crown-rump length (CRL).2-4  

Although fetal biometric measurements indicate accurate indices 

for GA estimation in the early second trimester, the biological 

diversity of size lead to change in accuracy of these parameters 

as the age of fetus advance and a true dating in late second or 

third trimester gets difficult. So, some studies are focused on the 

association of kidney size in a normal fetus with gestational age.5 

The accurate knowledge of gestational age is a keystone in an 

obstetrician’s ability to successfully provide antepartum care to the 

patient and is of critical importance in ante-natal testing and 

successful planning of appropriate therapy or intervention. 

Failure can result in iatrogenic prematurity or post-maturity which 

is associated with increased perinatal morbidity and mortality. 

It is an investigational tool that will accurately predict the 

estimated date the confinement without being affected by the 

discrepancy of late trimester or by growth retardation of the foetus. 

In India, where routine early antenatal registration is not a very 

common phenomenon, particularly in the rural area and where 

illiteracy makes it difficult to elicit proper menstrual history, it is 

very imperative that accurate dating is favailable. Hence the foetal  

kidney length can be used as a valuable and easy diagnostic tool. 

The aim of this present study to estimate the gestational age in 

third trimester using mean fetal kidney length. 

http://www.ijmrp.com/
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MATERIAL & METHODS 

This cross section hospital based study was conducted in the 

department of Obstetrics and Gynecology, PBM and Associated 

group of hospitals, attached to S.P. Medical college, Bikaner 

during study period of one year from 2015 to 2016. Pregnant 

women (n=100) with known dates of different parity and ages 

were included in this study. The women were evaluated as per 

history, general physical examination and routine antenatal 

investigations and using third trimester ultrasonography. 

Gestational age was calculated from mean fetal kidney length 

using normogram by Cohen et al6. The subjects were informed 

about the study and informed consent was taken before they were 

enrolled in the study. 

 

RESULTS 

The present study was conducted on 100 pregnant women in their 

3rd trimester who presented in antenatal clinic during 2015 to 

2016.  

These out of 100 patients while most of the females were in 

middle age group (n=90) (table 1). In this study highest gravidity 

notes was of 8th gravida (table 2). 

In present study, gestational age was ranging from 28 to 40 weeks 

and their mean kidney length was ranging from 28.00 to 40.00 

mm.  

Maximum number of cases was found in gestational age 36 & 37 

weeks (n=17 each) while least common gestational age was 39 & 

40 weeks where only 1 patient was found in each (table 3). 
 

Table 1: Distribution of cases according to age group (years) 

Age Group No. % 

≤ 19 (Teenage) 5 5.0% 

20-34 (Middle) 90 90% 

˃ 34 (Elderly) 5 5.0% 

Total 100 100% 

 

Table 2: Distribution of cases according to Gravida 

Gravida No. % 

Primi 42 42.0% 

Second 31 31.0% 

Multi 27 27.0% 

Total 100 100% 

 

Table 3: Distribution of cases showing Kidney Length (KL) for various gestational ages 

Gestational age in weeks (n=100) Mean KL in mm SD Median 

28 (n1=5) 28.00 0.00 28.00 

29 (n2=2) 29.00 0.00 29.00 

30 (n3=6) 29.67 0.51 29.00 

31 (n4=7) 30.28 0.48 30.00 

32 (n5=5) 32.00 0.00 32.00 

33 (n6=9) 32.88 0.33 32.00 

34 (n7=9) 33.44 0.52 33.00 

35 (n8=16) 34.68 0.47 34.00 

36 (n9=17) 35.76 0.56 35.00 

37 (n10=17) 36.76 0.43 36.00 

38 (n11=5) 37.40 0.54 37.00 

39 (n12=1) 38.00 0.00 38.00 

40 (n13=1) 40.00 0.00 40.00 

 

DISCUSSION 

The present study showed maximum no. of cases (90%), who 

were presented for study were in middle age group i.e. 20-34 

years and least in elderly age group (˃ 34 years). 

This study was mainly done to measure the normal length of fetal 

kidneys sonographically during 3rd trimester of pregnancies in all 

the cases of study. The greatest fetal kidney length of each of 100 

consecutive foetuses between 27 to 40 weeks gestation was 

measured on sonogram. Abnormal foetuses, twins, offspring of 

diabetic mothers and foetuses with renal pelvic dilatation of 4 mm 

or greater were excluded to avoid any questionable 

measurements.  

The range of mean fetal kidney length was from 22 mm at 22 

weeks to maximum of 39mm at 39 weeks at gestation, along with 

standard deviation and their 95% confidence interval. According to 

our study fetal kidney lengths in mm are also equal to the weeks 

at the particular gestational age i.e. at 22 weeks of gestational 

(according to PA), the fetal kidney length was 22 mm. It is also 
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evident from this study that as the gestational age increases, the 

length of fetal kidney also increases and there is significant 

difference in the mean fetal kidney length that is found when 

lengths are compared across the 22 to 39 weeks of gestational 

age (0<0.001). Kurtz et al (1988)7 in their review of studies of 

obstetrical measurements in ultrasound, noted only two earliest 

studies of fetal kidney length, that used renal time equipment. Two 

studies i.e. Bertagnoli et al (1983)8 and Lawson et al (1981)9 

showed their measurement almost equal to our study, and 

suggested a rule of thumb that is renal length in millimetres 

approximates gestational ages in weeks. 

The study by Bertagnoli et al (1983)8 and their chart were 

recommended. The reference articles showed, that mean length 

increases with gestational age. The study of Lawson et at (1981)9 

using articulated arm scanning, showed measurement of 32mm at 

30 weeks and measurement of 42-43 mm at term, which are 

closer to our measurement. 

The study of Cohen et al (1991)6, reported in their sonographic 

study of 397 obstetric patients, showed mean renal length of 

27mm at 22 weeks and of 42 mm at 39 weeks of gestation. These 

findings are greater and confidence interval is wider than our 

study and previously reported. 

Ansari et al (1997)10 also in their sonographic study of 793 fetus 

for measurement of normal kidney length in Bangladesh reported 

that the average fetal kidney length of full term is 39.5mm. The 

findings are similar to our study. 

According to Konje et al (1998)11 the estimation of gestational age 

by foetal kidney length measurement was ±1 week at 24-34 

weeks of gestation and ±2 weeks at 34-38 weeks of gestation. 

These findings are closely related to findings of our study. 

 

CONCLUSION 

Kidney length is the more accurate method of determining 

gestational age than the fetal biometric indices between 24 and 38 

weeks of gestation. It is also evident from this study that fetal 

kidney length increases with each week of gestation. However, 

large and multicentric studies are required to recommend it. 

 

REFERENCES 

1. Wegienka G, Baird DD. A comparison of recalled date of last 

menstrual period with prospectively recorded dates. J Womens 

Health (Larchmt) 2005;14(3): 248-252. 

2. Bailey C, Carnell J, Vahidnia F, Shah S, Stone M, Adams M, 

Nagdev A. Accuracy of emergency physician using ultrasound 

measurement of crown-rump length to estimate gestational age in 

pregnant females. Am J Emerg Med 2012;30 (8): 1627-1629. 

 

 

 

 

 

 

 

 

 

 

 

 

3. Sahota DS, Leung TY, Leung TN, Chan OK, Lau TK. Fetal 

crown-rump length and estimation of gestational age in an ethnic 

Chinese population. Ultrasound Obstet Gyecol 2009;33(2): 157-

160. 

4. Karki DB, Sarma UK, Rauniyar RK . Study of accuracy of 

commonly used fetal parameters for estimation of gestational age. 

JNMA J Nepal Med Assoc 2006;45(162): 233-237. 

5. Lobo ML, Favorito LA, Abidu-Figueiredo M, Sampaio FJ. Renal 

pelvic diameters in human fetuses: anatomical references for 

diagnosis of fetal hydronephrosis. Urology 2011;77(2): 452-457. 

6. Cohen HL, Cooper J, Eisenberg P, Mandel FS, Gross BR, 

Goldman MA et al. Normal length of fetal kidney: Sonographic 

study in 397 obstetric patients. AJR Am J Roentgenol 

1991;157(3):545-548. 

7. Kurtz AB, Wapner RJ, Kurtz RJ. Analysis of biparietal diameter 

as an accurate indicator of gestational age. J Clin Ultrasound 

1980;8: 319-326. 

8. Bertagnoli L, Lalatta F, Gallicchio R. Quantitive characterized 

the growth of the fetal kidney. JCU 1983;11: 349-356. 

9. Lawson T, Filey W, Berland L, Clark K. Ultrasound evaluation of 

lens kidney: analysis of normal size and frequency of visualization 

as relevant to stage of pregnancy. Radiology 1981;138: 153-156. 

10.  Ansari SM, Saha M, Paul AK, Mia SR, Sohel A, Karim R. 

Ultrasonic study of 793 foetuses. Measurement of normal fetal 

kidney length in Bangladesh. Australias Radiol 1997;41 (1): 3-5. 

11.  Konje JC, Okaro CI, Bell SC, DeChazal R, Taylor DJ. 

Evaluation of the accuracy and reliability of the use of fetal kidney 

length measurement in the determination of the gestational age 

after the 24th week of pregnancy. Ultrasound Obstet Gynecol 

1998. 

 
 

Source of Support: Nil.       Conflict of Interest:  None Declared. 
 

Copyright: © the author(s) and publisher. IJMRP is an official 

publication of Ibn Sina Academy of Medieval Medicine & 

Sciences, registered in 2001 under Indian Trusts Act, 1882.  

This is an open access article distributed under the terms of the 

Creative Commons Attribution Non-commercial License, which 

permits unrestricted non-commercial use, distribution, and 

reproduction in any medium, provided the original work is properly 

cited. 
 

Cite this article as: Ruchi Saxena, Gajendra Saxena, Khushboo 

Joshi, Sunipa, Kamlesh Yadav. Foetal Kidney Length as a 

Parameter for Determination of Gestational Age in Pregnancy by 

Ultrasonography. Int J Med Res Prof. 2016; 2(6):71-73.  

DOI:10.21276/ijmrp.2016.2.6.013 

 


