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Abstract

Introduction: Accurate gestational age assessment is important in obstetric care. Ultrasonography plays a significant role in
determination of Gestational Age. The ultrasonographic parameters used for GA determination are Crown rump Length,
Biparietal diameter, Head circumference, and abdominal circumference and Femur length. Fetal kidney length (FKL) is one
of the emerging parameter in estimation of gestational age. Renal length in mm is identified to approximate the gestational
age in weeks. The present study is aimed to corroborate that FKL as a good parameter for gestational age estimation in third
trimester. Objective: Is to ascertain the precision of the ultrasonographic 'foetal kidney length' measurement as a reliable
parameter for determination of GA in third trimester. Material and Methods: One year Cross-Sectional and an
Observational Study was conducted on 171 antenatal women in the third trimester after corroborating the gestational age by
first trimester ultra sound and GA by LMP. Ultrasound measurements of Foetal kidney length were taken and correlation with
last menstrual period gestational age and with other parameters (BPD, HC, AC, FL) were evaluated. Results: This study
showed a good correlation of Mean kidney length with GA by LMP of (r=0.991) than the rest of the parameters,
HC(r=0.836), FL(r=0.853), AC(r=0.853), BPD (r=0.734) with p value=0.000 for all the parameters. Conclusion: This study
confirms that the fetal kidney length measurement is a reliable ultrasonographic parameter for estimating the gestational age
accurately in the 3rd trimester and also it is observed that the correlation is increased when used along with other parameters.

Keywords: Mean Kidney Length, Accurate Gestational age, Third Trimester, Biparietal diameter, Head Circumference,
Abdominal Circumference, Femoral Length.

Introduction

The essential and primary responsibility of an obstetrician
is to date the pregnancy as early as possible during the
antenatal period. It is particularly important in high risk
pregnancies for example severe preeclampsia, chronic
hypertension, severe IUGR, central placenta previa, and
sensitized Rh-negative mother where, in some cases early
termination may become necessary as soon as fetus
becomes mature [1]. Gestational Age estimation is also a
prerequisite to interpret certain tests [2] (amniotic fluid
assay, serum assay, chorionic villus sampling) and to plan
timing of various forms of fetal therapy.

Traditionally the duration of pregnancy is calculated in
terms of 9 calendar months and 7 days or 40 weeks or 280
days, calculated from the 1st day of last menstrual period
(LMP) [3]. The fallacy in this method is that the time of

ovulation in relation to the menstrual cycle varies greatly
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both from cycle to cycle and individual to individual.
About 10-15% of pregnant women cannot give their exact
LMP and 18% have significant difference in menstrual
and ultrasound dating [4]. Anderson et al [5]
demonstrated that only 71% of women will give their
exact LMP. Further, factors such as menstrual
abnormalities, lactational amenorrhea, oral contraceptive
failure, bleeding in early pregnancy and chronic
anovulation [6] multiple gestation, TUGR, diabetic
pregnancy, maternal size, variation in fetal lie and
engagement as well as inter and intra observer
measurement variation 7 may interfere with accurate
calculation of Gestational Age.

Ultrasonographic fetal biometry is the most wide spread
method used to establish Gestational age [8]. Various
sonographic biometric parameters commonly used are
Crown Lump Length (CRL), Biparietal diameter (BPD),
Head circumference (HC), abdominal circumference (AC)
and Femur length (FL). CRL measurements accurately
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predict Gestational Age to within + 5-7 days but can be
employed only in cases who present in 1st trimester [9].
In early 2nd trimester BPD, FL, HC and AC can predict
Gestational Age with fair accuracy (£10-11days, £10-20
days, £10-14 days and +10-14 days respectively [9].
However as the pregnancy advances these parameters
become increasingly unreliable in prediction of
Gestational Agel0 It may be due to biologic variability in
the growth of fetuses [11,12]. Presently there is no single
fetal dimension used for accurate -calculation of
gestational age in the third trimester.1 Therefore accurate
estimation of Gestational Age in late 2nd and 3rd
trimester still remains a problem, especially in women
who booked late and unsure about their LMPs [13].

Various non-traditional sonographic parameters for
estimating Gestational Age are being studied like
transverse cerebellar diameter, fetal foot length,
epiphyseal ossification centers, amniotic fluid volume and
placental grading, [14] but none of these parameters are
proven to correlate with accurate GA in 3rd trimester.

Initially fetal kidney length (FKL) is used for diagnosis of
renal malformation in utero and later on it is used for
correlation between it and the gestational age. It is
strongly correlated to Gestational Age and its linear
growth during gestation has been demonstrated on MRI
also [15,16,1]. It is more accurate method of Gestational
Age estimation than BPD, FL, HC and AC after 24th
week of gestation [15,17].

Material and Methods

Place of Study: Dept of Obstetrics & Gynecology, Vijay
Marie hospital & Educational Society, Hyderabad.

Study Population: Pregnant women in third trimester
attending antenatal OP at Vijay Marie hospital.

Type of Study: Cross-Sectional; Observational Study.

Sample Technique: One seventy-one patients
Convenience sampling technique was used.

Study Period: June 2016 — June 2017.

Inclusion Criteria

1. All patients with singleton pregnancies in the third
trimester

2.Patients who were sure of the dates of their last
menstrual period

3.Normal antenatal patients with no associated risk
factors

4. Women with no history of oral contraception use for at
least 3 months before pregnancy
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5.Women with all fetal biometric parameters visualized
and measured

Exclusion Criteria

1. Women with Anomalous fetuses
2. Suspected [IUGR

3. Unknown dates

4. Multiple Gestations

5. Gestational Diabetics mellitus

6. Foetal Renal pelvic dilatation of 5 mm or greater

Methodology- The pregnant women in third trimester
attending antenatal OPD at Vijay Marie Hospital were
enrolled for the prospective study who satisfied the
inclusion and exclusion criteria. The selected patients
were briefed about the nature of the study, details of the
test and a written informed consent was obtained.

Demographic data of the patient was recorded as name,
age, occupation, socioeconomic status and obstetric
history along with relevant history was recorded on pre
designed and pre tested proforma. All women were
screened for any complication during pregnancy, any
disease e.g., tuberculosis, diabetes mellitus, hypertension,
obesity, [IUGR and suspected fetal anomalies. Only those
fetuses were included in the study in whom the kidneys
were clearly visualized and no abnormal renal
morphology observed.

One hundred and seventy one pregnant women were
subjected for ultrasonographic examination for BPD, HC,
AC and FL and FKL. All measurements were taken
during fetal apnoea. When kidneys were visualized just
below the stomach in transverse plane, kidneys length was
measured and then with 90 degree rotation of probe, the
longitudinal axis of kidneys was measured. All these
values were compared to the values obtained when all the
five parameters i.e. KL, FL, AC, HC and BPD were taken
together.

Statistical Methods

1. After collecting the data, Statistical analysis was done
by using statistical package for social science (SPSS)
17th version.

2.Standard deviation taken as measure of variation and
the frequencies of the data were expressed as mean (+
SD).

3. The relationship between fetal kidney length and foetal
parameters - BPD, FL, HC and AC was explored by
using correlation and regression analysis.
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Results

Out of 171 pregnant women taken in the study, after considering inclusion and exclusion criteria 9(5.2%) were in the age
group of <20years, 152(88.8%) were in the age group of 20-30years, 10(5.8%) were in the age group of >30years. Among
them 118 (69%) were with normal BMI, 44(25.7%) fall under over-weight group, 9(5.2%) under Class-1 obesity.

There were 63(36.84%). Primigravida were 108(63.1%) and Multigravida were (>2). Dating scan was done in 66 women
(38.5%) between 6-8 weeks, 61(35.6%) between 8-10weeks, 44 women (25.7%) between 10-12weeks

BPD: The correlation was best with MKL (r= 0.747) and least for HC (1=0.678) with all correlations were statistically

significant. So with the help of BPD values actual period of gestation can very well be estimated with r = 0.734.

Table-1: Correlation of BPD with all Parameters

LMPGA HC AC FL MKL
BPDr 0.734 0.678 0.702 0.727 0.747
P 0.000 0.000 0.000 0.000 0.000

N 171 171 171 171 171

HC: There was an observably good correlation of HC with Mean kidney length of (r=0.840) than the rest of the parameters
and observed the least correlation with BPD with an r value of 0.678, but all the correlations were statistically significant.

Table-2: Correlation of HC with all Parameters

LMP GA BPD AC FL MKL

HCr 0.836 0.678 0.768 0.767 0.840

P 0.000 0.000 0.000 0.000 0.000
N 171 171 171 171 171

AC: There was a good correlation of AC with mean kidney length (r=0.864) than other parameters FL(r=0.863), LMP GA
(r= 0.853) and moderate correlation with HC (r= 0.768) and least with BPD(r=0.702) with p value=0.000 for all the

parameters.

Table-3: Correlation of AC with all parameters

LMP GA BPD HC FL MKL

ACr 0.853 0.702 0.768 0.863 0.864

P 0.000 0.000 0.000 0.000 0.000
N 171 171 171 171 171

FL: Present study shows the correlation of FL was best with

correlations were statistically significant.

Table-4: Correlation of FL with all parameters

MKL (r= 0.866) and least for BPD (1=0.678). All the

LMPGA BPD HC AC MKL

FLr 0.853 0.727 0.767 0.863 0.866

P 0.000 0.000 0.000 0.000 0.000
N 171 171 171 171 171

MKL: There was a good correlation of Mean kidney length with LMP GA of (1=0.991) than the rest of the parameters and
observed the least correlation with BPD with an r value of 0.747.With All the correlations were statistically significant.
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Table-5: Correlation of MKL with all Parameters.

LMP GA BPD HC AC FL
MKL r 0.991 0.747 0.840 0.864 0.866
P 0.000 0.000 0.000 0.000 0.000
N 171 171 171 171 171
Table-6: Correlation of All Parameters with Gestational Age.
BPD HC AC FL MKL
GA by LMP r 0.734 0.836 0.853 0.853 0.991
P 0.000 0.000 0.000 0.000 0.000
N 171 171 171 171 171

Thus Kidney length is more reliable to gestational age by LMP.

Discussion

The first published report of the size of normal fetal kidney length with gestational age sonographically was by Seoys et al
[18]. The results of the study by Bertagnoli et al [19] confirmed that measurements of fetal kidney can be used as an
additional parameter in routine assessment of fetal wellbeing and also to rule out renal malformations by change in size.

Mabhasset et al [20] demonstrated a strong correlation between renal length and gestational age determined by BPD, FL, AC
and the average of the three. Hansari et al [21] had also found an excellent correlation between gestational age and FKL, they
also found FKL of 29 mm at 29 weeks, 39.5 mm at 40 weeks. Rahman et al [22] have also reported mean FKL of 28.8 mm at
29 weeks and 40.23 mm at 40 weeks. Lawson et al [23] and Fong and Ryan [24] also reported that measurements of FKL in
mm are approximately the same as gestational age in weeks. Similar results have been reported by Scott et al [25].

Present Study showing Mean kidney length (36.26-1.476) in weeks was found to be more close to LMP derived GA than
other multiple parameters (BPD,HC,AC,FL). It also demonstrated FKL best correlation (r =0.991) with GA by LMP than
other parameters HC(r=0.836), FL(r=0.853), AC(r=0.853), BPD(r=0.734) with P value = 0.000 for all the parameters. The
results of our present study are also in concurrence with the other studies mentioned below.

Nahid yusuf et al study [1] done in 102 pregnant women showed strong correlation among multiple parameters with
correlation coefficient r=0.99 for fetal kidney length and gestational age with P<0.01.Konje et al study;[ 15] a prospective
two operator study (cross-sectional)done on 73 pregnant women showed correlation coefficient of 0.93 for MKL and GA
with P< 0.002.

Nahid yusuf et al study, done in 102 pregnant women, Konje et al study, a prospective two operator study (cross-sectional
Cohen et al; [16] study done on 397 pregnant women showed correlation coefficient for MKL and GA was 0.82 with
P<0.001. Farrokh Seilanian Toosi et al; [26] studied on 89 pregnant women demonstrated a good correlation between LMP
GA and FKL,BPD,HC,AC and FL with P<0.001 and also stated that best gestational age predictor can be obtained by
combining all parameters with a standard error of 14.2 days. A cross-sectional study done by Monalisa peter et al [27] on 200
pregnant women between 20 weeks to term, demonstrated a linear increase of MKL with GA. Correlation coefficient of 0.95
and P<0.001. Study

Table-7: Correlation Co efficient of Various Studies

Study Name r Value
Konje et al 0.93
Cohen et al 0.82

Nahid yusuf et al 0.990

Present study 0.991
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Conclusion

Estimation of gestational age is very important in proper
obstetric care. With the introduction of high resolution
real time ultra sound the ability to image the various
organs in utero has dramatically improved. It is said that
the 'Renal length in mm approximates the gestational age
in weeks'. Many parameters are used to estimate
gestational age, but none of them are appropriate
especially in third trimester.

Many studies have shown that fetal kidney length can be a
good parameter in estimating gestational age in third
trimester. This present study too confirms that the fetal
kidney length measurement is a reliable ultrasonographic
parameter for estimating the gestational age accurately in
the 3rd trimester and also it is observed that the
correlation increased when used along with other
parameters.

A multi centre study could help in formulating reference
value for FKL as a new useful parameter for documenting
gestational age in 3rd trimester. All the authors have
contributed substantially to the conception and design of
this study, acquisition of data, analysis and interpretation
of data; drafting the manuscript, and revising it critically
for publication could

What this study adds to existing knowledge? Through
this study, it was concluded that fetal kidney length
measurement can be used as a single parameter for
estimating gestational age and also its correlation
increases when used along with other parameters research.
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