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Determination of Kidney Length and Volume by Ultrasound in 100

Term Bangladeshi Newborn
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Abstract:
Objective: To determine the normal range of kidney length and volume in term
Bangladeshi newborn.

Methods: Hundred inborn, healthy, appropriate for gestational ages, term infants
were prospectively examined by sonography within 72 hours of birth by a single senior
sonologist. In 52 boys and 48 girls body weight (BW), supine length (SL), occipito
frontal circumference(OFC) were collected from delivery room records, and body surface
area (BSA) was calculated using the formula BSA=BW(kg)%42% xBL (cm)?%-725
x0.007184 and BMI=Weight(kg)/height(m)?. Scanning was performed with 6.5 MHZ
transducer with child supine position. Maximum length of each kidney was determined.
Volume of the kidney was determined by the inbuilt formula of software. Kidney
length and volume were then correlated with gestational age, body weight, length,
OFC, body mass index (BMI) and body surface area of infant.

Results: There were no significant differences in mean kidney length and volume
between right (39.22+4.32 mm, 9.79+2.80cc) and left (38.36+£4.30 mm, 9.82+2.24cc)
and kidneys in boys (right kidney 39.77+4.28mm, 10.30x2.69cc, left
kidney38.62+3.68mm, 9.91+2.06cc) and girls (right kidney 38.63+4.32mm,
9.23+2.83cc left kidney 38.09+4.91mm, 9.73+2.43cc). Kidney length was correlated
better with BMI (<0.001), BW (<0.01) and BSA. (<0.05). Kidney volume was also
correlated with BW (<0.05), BMI (<0.05) and BSA (<0.05). No correlation found with
length and OFC.

Conclusion: The present study provides an important baseline data in term babies

for kidney dimension in Bangladeshi neonate.
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Introduction:

Ultrasound is an important imaging modality for renal
tract in children and during the last few years
ultrasound has been increasingly used for evaluating
kidney anatomy in neonatal period. It is well tolerated
and does not involve the use of ionizing radiation or
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intravenous contrast medium’. In the newborn and
infants, ultrasound is useful for follow up in prenatally
detected fetalhydronephrosis?2 and suspected renal
tract malformation. In older children, kidney
sonography a part of the work-up for urinary tract
infection, enuresis,dieresis or flank masses 1. Other
indication include, suspicion of obstructive uropathy,
ambiguous genitalia, renal failure, localization for renal
biopsy. Descriptions of the ultrasound diagnosis of
renal vein thrombosis and adrenal haemorrhage in the
neonate have been reported*®. It is also well known
that changes in kidney dimensions may precede renal
echotexure changes in certain renal disease.

There are reports of some studies on kidney sizes in
neonate among Caucasians®7-® and Asians®.
However, reports of similar studies are scant in our
country. So, the rationale for this study is to determine
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the normal range of renal length and volume in
apparently healthy term Bangladeshi neonates by
ultrasonography. This study would also facilitate to
compare the values with other countries for any, racial
differences in term neonatal kidney size.

Patients and Methods:

The study was done during the period of of March
2007 to December 2010, In uttara Adhunik medical
college. Consecutive 100 full term inborn, 52 boys
and 48 girls, with gestational age from completed 37
weeks to 41 weeks(mean 39.06+1.071 week) and birth
weight from 2 kg to 4 kg(mean 2.98+0.374kg) were
studied.Infants with malformations or other serious
diseases and maternal history of oligohydramnion were
excluded. Gestational age was determined by
maternal dates and Dubowits assessment'?. The birth
weight, length and occipitofrontalcircumference (OFC)
of each baby were recorded. Body surface area (BSA)
was calculated using the formula BSA=BW (kg)
0.425%BL (cm) 0.725x0.007184 andBMI=weight (kg)
\height (m)2. Sonography was done by a single senior
sinologist was done by a single senior sinologist within
72 hours of birth. Areal time ultrasound Scanner with
a 6.5 MHz was used. The baby was scanned while
held in caretakers\mothers lap or across the shoulder.
Scanning was done in both supine and prone
positions. Each kidney was examined in its
longitudinal axis from which the bipolar length and
width were measured in millimetres (mm). A third
transversely oriented measurement was taken to
obtain antero-posterior diameter or thickness. The
ultrasound machine automatically calculated the
volume (cm3) by inbuilt formula of software. Data
handling and statistics was done using SPSS
software. Continuous variables were expressed as a
meanztstandarddeviation (SD). Students t-test paired
unpaired observation), pearson correlation test was
used where appropriate. The kidney length and volume
were calculated for both kidneys. The measured values
were then correlated with birth weight, body length
(height), OFC and BMI. A p value of <0.05 was
considered significant.

Permission for the examination was always sought
from at least one parent, who was given an explanation
both verbally and in writing- of the purpose of the study,
the technique to be used and the steps that would be
taken if anything abnormal was found.
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Results:

Three babies were excluded from the analysis, one
had solitary kidneys, one had solitary pelvic kidney
and one had a horse shoe kidney. Atotal 100 neonates
were studied, which comprised 52 boys (52%) and
48 girls (48%). The right kidney (mean right kidney
length) was found to be slightly longer than the left
(39.2244.32mm VS. 38.36+4.30mm). The difference
was however statistically not significant. The volume
of right and left kidney were almost same (9.79+2.80cc
VS 9.82+2.24 cc) (Table-l).

Table-l
Kidney length and volume in the term infants
(n=100)
Right Left P
Variables kidney kidney value
Length (mm) 39.22+4.32  38.36314.30  >0.50"S
Volume (cc) 9.79+2.80 9.82+2.24 >0.50"s

The length and volume of right and left kidney between
the boys and girl were also not significantly different
(Table-Il). As there was no significant difference found,
the dimensions of all 200 kidneys were measured
as a single group. Six independent variables were
used (gestational age, Birth weight, infant length,
Infant OFC, BMI and BSA) to correlate with two
dependent variable kidney length and kidney volume.
Table-lll, shows kidney length correlated better with
BMI (<0.001), BW (<0.01) and BSA (<0.05). No
correlation was found with gestational age, length
with OFC. Table-IV shows kidney volume was
correlated with BW (<0.05), BMI (<0.05) and BSA
(<0.05). Here also no correlation was found with
gestational age, length and OFC.

Table-lI

Kidney length and volume in term boys and girls
Variables Boys Girls P
Length (mm) (n=52) (n=48) value
Rightkidney  39.77+4.28 38.63+4.32 >0.10"S
Left kidney 38.62+3.68 38.09+4.91 >0.10"
Volume (cc)
Rightkidney  10.30+2.69  9.23x2.83 >0.05"S
Left kidney 9.91+£2.06 9.73£243  >0.50"
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Table-lll
Correlations of the infant kidney length with different
parameters of mothers and term infants (n=100)

Parameters Correlation P value
Gestational age 0.050 >0.50"s
Infants body weight ~ +0.257 <0.01”
Infants height +0.085 >0.10"
Infants OFC +0.165 >0.10"s
Infants BMI +0.316 <0.001™
Infants BSA +0.223 <0.05"

Pearson correlation, ns = not significant */** = significant
BMI = Body mass index, BSA = Body surface area, OFC =
Occipitofrontanl circumference

Table-IV
Correlations of the infant kidney volume with
different parameters of mothers and term infants

(n=100)
Parameters Correlation P value
Gestational age +0.115 >0.10"
Infants body weight ~ +0.226 <0.05
Infants height +0.185 >0.05"
Infants OFC 0.000 >0.50"
Infants BMI +0.205 <0.05"
Infants BSA +0.227 <0.05"

Pearson correlation, ns = not significant * = significant,
BMI = Body mass index, BSA = Body surface area, OFC =
Occipito frontal circumference

Discussion

Ultrasound is preferred to urography for assessment
of kidney size as it is free of radiographic magnification
and contrast induced increase in kidney size
associated with later ''- 2. The use of ultrasound in
the neonatal period is also advantageous because it
can be performed at the bed side. Certain conditions
are known to affect kidney size without much affecting
renal echotexure. Examples of such conditions include
Beckwith- Wiedmann syndrome, renal vein thrombosis
and infant of diabetic mothers'314.15, Studies on
kidney size in neonate are abundant in literature, but
this cannot be true in our environment®16.17.18 |n our
study length(mm) of right and left kidney was found
39.22+4.32 and 38.36+4.30 mm respectively which is
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some what lower than the study of Mesrobian and co-
workers8, Adeyekunn and co- worker'® . There was
no difference of data between the sexes. Lotus and
others made a similar observation of the independence
of renal length of gender in their study conducted o
Chinese children®, Komus and colleagues 2, in their
study on Turkish children and Adeyekum and
colleagues also noted a similar trend, in Nigerian
children'®. The volume of kidney was also some what
lowers than the others data which was 10cc?! in
comparisons t0 9.79t0 9.82 cc in our series, but due
to scanty information about the volume of term baby.
We could not compare with many. In this study
neonatal kidney length was better correlated with infant
BMI(<0.001) than body weight (<0.01) and body
surface area (<0.05) but in the study of AK Gupta and
Colleague?? renal dimension was correlated best with
the body surface area and gestational age, rather than
birth weight, but they included both preterm and term
baby in their series. We did not find any correlation
with gestational age.

Adeykun AA and collegue’® showed significant
correlation with renal length and renal volume with
neonatal weight and length. Here also we could not
find any correlation with infant length. Fitzsimons RB23
also found significant correlation between kidney
length and birth weight. He did not compare with other
variables.

Conclusion:

The present study provides an important baseline data
in term babies for kidney dimension in Bangladeshi
neonate as well as neonate. BMI, BSA both are
correlated with kidney length and volume, along with
Body weight, so other two can also be selected as
the independent variables for preparation of normogram
for normal standard of Kidney length and kidney
Volume in term infant.
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