International Journal Dental and Medical Sciences Research (IJDMSR)
ISSN: 2393-073X Volume 2, Issue 9 (Sep- 2018), PP 31-36
www.ijdmsr.com

Sonographic Assessment of the Normal Dimensions of Liver,
Spleen, and Kidneys in healthy school children

Zohida A. Abdelgabar, Mona Mohammed, Mohamed E. M. Garelnabi

College of Medical Radiologic Sciences- Sudan University of Science and Technology, Sudan-Khartoum
*Corresponding Author: Zohida A. Abdelgabar

ABSTRACT:- Assessment of the Normal Dimensions of Liver, Spleen, and Kidneys in healthy school
children, were the study conducted in Salsabil kinder guarding & Almaddinah ALmonawara primary school and
Karri Secondary school. Which contain demographic information and organs measurements.From the
measurements we observed fluctuations in the lengths values between the patients according to their sex. The
liver length for male 11.52+1.99 cm and for female 11.52+1.88 cm, the spleen length for male 8.52+1.24 cm
and for female 8.49+1.09 cm. also the kidneys length shows a slightly difference between the males and
females, were the length of right kidney for male 8.39+1.12 cm and for female 8.34+1.03 cm, while the length
of left kidney 8.67+1.01cm and for female 8.58+1.06 cm.The length of liver, spleen and kidneys can be
estimated using linear equations were the rate of length for all patients increase when the age or body mass
index increased.
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l. INTRODUCTION

Determination of pathologic changes in size of the liver, spleen, and kidney necessitates knowing the
normal range of dimensions for these organs in healthy neonates, infants, and children [1]. Correspondingly,
there are few studies to define the normal limits of organ dimensions in healthy children [2].Clinical assessment
of changes in visceral organ size is difficult and unreliable [3]. Palpation and percussion are the standard
bedside techniques to document liver and spleen size, but are far from accurate to detect small increase in size
[4-5]. Radiography, computed tomography and radionuclide imaging expose the patients to ionizing radiation
while magnetic resonance imaging is expensive and is not readily available in developing countries [5].
Sonography is a simple and reliable way to visualize and measure abdominal visceral organs without the risk of
ionizing radiation [6].

The normal limits of the liver, spleen, and kidneys are important parameters during a sonographic
examination [7]. Several studies have been conducted on the establishment of normal liver sizes in pre-school
and school children [8-9]. Normogram of the spleen size with respect to height is important in the determination
of some pathology associated with changes in its size [10]. It is important to determine the pathologic changes in
spleen sizes in the ultrasonographic evaluation of children [11-12]. Since the renal size is affected by several
factors, it is necessary to first establish the normal values [13]. The normal values of kidneys dimensions are
important parameters during sonographic examinations [14]. Ultrasonography which is a fairly simple method
has come into general use as a screening test for the kidneys [15].

1. METHODS AND MATERIALS

This study was conducted in Salsabil kinder guarding & Almaddinah ALmonawara primary school and
Karri Secondary school from July 2017 — September 2017.A total of 134 normal children, 65 boys and 69 girls,
were included in this study. Ages ranged from 2 to 16 years with a mean of 10.1 + 3.9 years. The average height
of the enrolled group was 134.5 + 20.5 cm and the average weight was 29.5 + 14.4 kg. The average BMI was
calculated as 15.3 + 3.4 kg/m2. Age, gender, height and weight were collected. Height (cm) and weight (kg)
were measured on the day of US study. BMI was calculated as weight (kg)/height (m2).Ultrasonography was
performed using a GE —LOGIQ Book XP ultrasound unit with 1-5 MHz convex transducer.

Liver measurements were obtained in a subject lying in the supine position. Longitudinal dimension
was obtained in the midclavicular plane for the right lobe. The upper margin of the liver was defined as the
uppermost edge under the dome of the diaphragm, whereas the lower margin was defined as the lowermost edge
of the lobe. Gall bladder evaluated.

The splenic size (splenic length) was measured sonographically by obtaining an oblique coronal view
which included the hilum, during quiet breathing; in the older children, measurements were made while they
were holding their breath. The patient was lying in a supine or in a slightly right lateral decubitus position
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during ultrasonography. The transducer was placed posteriorly along the long axis of lower left intercostal
spaces. The spleen was seen as a uniform homogenous echo pattern. .Longitudinal size measurement was

performed between the most superomedial and the most inferolateral points of the spleen.

Kidney measurements were obtained .Longitudinal dimensions of both kidneys were obtain the coronal plane
passing through there renal hilum with subjects in the supine or slightly right or left lateral decubitus positions.

RESULTS AND DISCUSSION:
Table 1. Show statistical parameters for all patients:

Mean Median STD Min Max
Age 10.11 10 3.86 3 16
Weight 29.53 25 14.39 11 81
High 134.48 132 20.48 100 181
BMI 15.35 14.65 3.42 8.9 28.4
Liver length 11.52 11.82 1.93 7.53 14.64
Spleen length 8.50 8.23 1.166 6.04 11.35
RT Kidney length 8.36 8.28 1.07 5.73 11.24
LT Kidney length 8.62 8.55 1.03 6.70 11.33

Table 2. Show statistical parameters for demographic information and the measurements:

Male Female
Mean Median STD Min Max Mean | Median | STD | Min | Max
Age 10.18 10 3.77 4 16 10.04 10 3.97 3 16
BMI 15.05 14.10 3.35 8.9 28.4 1562 | 1510 | 3.49 | 10 27.3
Liver length 11.52 12 1.99 7.53 1450 | 1152 | 11.59 1.88 | 8.27 | 14.64
Spleen length 8.52 8.22 1.24 6.39 11.35 8.49 8.24 1.09 | 6.04 | 11.25
RT Kidney length 8.39 8.50 1.12 5.73 11.20 8.34 8.23 1.03 | 650 | 11.24
LT Kidney length 8.67 8.69 1.01 6.77 11.20 8.58 8.39 1.06 | 6.70 | 11.33
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Figure 1. Correlate between liver length per cmwith patients age per year
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Figure . Correlate between spleen length per cmwith patients age per years
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Figure 3. Correlate between length of right kidney per cmwith patients age
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Figure 4. Correlate between length of left kidney per cmwith patients age
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Figure 5. Correlate between body mass index kg/cm?with liver length per cm
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Figure 6. Correlate between body mass index kg/cm?with spleen length per cm
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Figure 7. Correlate between body mass index kg/cm?with length of right kidney per cm
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Figure 8. Correlate between body mass index kg/cm?with length of left kidney per cm

Table 1. Show statistical parameters for all patients, which contain demographic information and the
measurements were presented as mean, median, standard deviation, minimum and maximum, were the mean +
standard deviation for age was 10£3.86 years, patients weight, high, body mass index was 29.53+£14.39 kg,
134.48+20.48 cm and 15.35£3.42 kg/cm.

The measurements of the liver, spleen and kidneys, were the mean + standard deviation for liver length
was 11.52+1.93 cm, for spleen length, length of right kidney and left kidney was 8.50+£1.166 cm, 8.36+1.07cm
and 8.62+1.03 cm respectively.

The measurements of abdominal organ according to the gender, were the median age for male 10+3.77
year and for female 10+3.97 year, while the mean of body mass index for male was 10.05+3.35 kg/cm?and for
female 15.62+3.49 kg/cm?. for the measurements we observed a fluctuations in the lengths values between the
patients according to their sex. The liver length for male 11.52+1.99 cm and for female 11.52+1.88 cm, the
spleen length for male 8.52+1.24 cm and for female 8.49+1.09 cm. also the kidneys length shows a slightly
difference between the males and females, were the length of right kidney for male 8.39+1.12 c¢cm and for
female 8.34+1.03 cm, while the length of left kidney 8.67+£1.01cm and for female 8.58+106 cm as shown in
table 2.

The length of liver, spleen and kidneys can be estimated using linear equations, were the Correlation between
liver lengths per cmwith patients age per year, the length of liver increase by rate 0.3968 for each year of the
patients as shown infig 1. In Fig 2. Correlate between spleen lengths per cmwith patient’s age per years where
the length of spleen increase by rate 0.2172 for each year of the patients.Fig 3. Correlate between lengths of
right kidney per cmwith patient’s age where the length of right kidney increase by rate 0.2071 for each year of
the patients.

Fig 4. Correlate between lengths of left kidney per cmwith patient’s age where the length of left kidney increase
by rate 0.1954 for each year of the patients.Fig 5. Correlate between body mass index kg/cm? with liver length
per cm where the length of liver increase by rate 0.421 for each kg/cm?® Fig 6. Correlate between body mass
index kg/cm?with spleen length per cm where the lengths of spleen increase by rate 0.2329 for each kg/cm?. Fig
7. Correlate between body mass index kg/cm? with length of right kidney per cm where the lengths of right
kidney increase by rate 0.2213 for each kg/cm?. Fig 8. Correlate between body mass index kg/cm?with length of
left kidney per cm where the lengths of left kidney increase by rate 0.2154 for each kg/cm?.

V. CONCLUSION

Assessment of the Normal Dimensions of Liver, Spleen, and Kidneys in healthy school children, were
the study conducted in Salsabil kinder guarding & Almaddinah ALmonawara primary school and Karri
Secondary school. which contain demographic information and organs measurements. from the measurements
we observed a fluctuations in the lengths values between the patients according to their sex. The liver length for
male 11.52+1.99 cm and for female 11.52+1.88 cm, the spleen length for male 8.52+1.24 cm and for female
8.49+1.09 cm. also the kidneys length shows a slightly difference between the males and females, were the
length of right kidney for male 8.39+1.12 cm and for female 8.34+1.03 cm, while the length of left kidney
8.67+1.01cm and for female 8.58+106 cm.
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The length of liver, spleen and kidneys can be estimated using linear equations were the rate of length for all
patients increase when the age or body mass index increased as shown below:

Liver length cm = 0.3968 (age/yrs) + 7.5059

Liver length cm = 0.3421 (BMI-kg/cm?) + 6.2688

Spleen length cm = 0.2172 (age/yrs)+6.3052

Length of right kidney cm = 0.2071 (age/yrs)+6.2687
Length of right kidney cm = 0.186 (BMI-kg/cm?) + 5.5097
Length of left kidney cm = 0.1954 (age/yrs) + 6.644
Length of left kidney cm = 0.1773 (BMI-kg/cm?) + 5.8995
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