CLINICAL ASPECTS

ULTRASOUND RELATION BETWEEN THE DIMENSIONS OF
THE SPLEEN AND LEFT KIDNEY IN CHILDREN
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Abstract: Spleen and left kidney are anatomically close. A paralléel ultrasound investigation of the spleen
and the left kidney may show to what extent there is a concordance between the two organs in children
and whether the ratio varies with age. The absence of gender differences in the dimensions of both
ultrasound of left kidney and spleen suggests a non-involvement of sex hormones in the devel opment of
these organs until the age of 17 years. The study shows that the transverse diameter of the spleen is a
more precise ultrasound parameter in assessing spleen size in children and the relationship between
subject's height and spleen's size as a criterion is confirmed by ultrasound eval uation.

Rezumat: Splina si rinichiul stang se afla in vecinatate anatomica. O investigayie paralela Tntre spling si
rinichiul stang poate ardta in ce masura exista concordansa intre cele doua organe la copil si daca
prezinta variasii in raport cu varsta. Absensa diferenselor pe sexe ale dimensiunilor ecografice atat ale
splinei cat si ale rinichiului stang sugereaza neimplicarea hormonilor sexuali in dezvoltarea acestor
organe pana la varsta de 17 ani. Studiul arata ca diametrul transversal al splinei este un parametru
ecografic mai precisin evaluarea dimensiunilor splinei la copil si ca relasia dintre Tnal fimea subiectului

si dimensiunile splinel se confirma a fi un criteriu de evaluare ecografica.

The kidneys are paired organs, placed symmetrically
retroperitoneal in the lumbar-diaphragmatic fossae. The sizes of
the kidneys vary according to age and their functiona status.
The shape of the kidney has been compared with that of a
"bean”, vertically oriented with an anterior-medial concavity.
On the left, the anatomic relations of the kidney are with the left
colic flexure, the rena side of the spleen, the pancreas body, the
back part of the stomach and small intestine. The spleen is
located in the left hypochondrium, in the splenic lodge. By the
visceral surface, the spleen has relations with the body of the
stomach, the kidney and the left suprarena gland, respectively
with the left colic flexure and the transverse mesocolon. A
paralel investigation of the spleen and left kidney may show to
what extent there is a concordance between the two organs in
children and whether the ratio varies with age.

THE PURPOSE OF THE STUDY

Our study proposes to investigate concomitantly the
spleen and the left kidney to show the concordance between the
two organsin child and if there are any variations with the age.

MATERIAL AND METHODS

The study includes 158 children (79 girls and 79
boys), with similar age (p = 0.94) and height (p = 0.76) from
Sibiu county and has been developed during January 2008-
March 2009.

The anthropometric data and the organ size values
obtained from the ultrasound investigations have been recorded
in the patient's chart. The medical examination has been
performed with a Medison 8800-MT with opportunities for
review in 2D, Color Doppler and Power Doppler.

The patient’s sedation during the medical exam was

not necessary. The values obtained after measuring the spleen
and |eft kidney have been grouped according to age and we have
calculated the average values for each age group. We have
studied the relations between the ultrasound values of spleen
length, transverse diameter of the spleen, left kidney length, age,
birth weight, length and sex of the child.

The statistical evaluations of data we have performed
were with the factorial analysis of variance (ANOVA) and the
Spearman's rank correlation coefficient, with the level of
significance p<0,05.

RESULTS AND DISCUSSIONS

The mean values of the spleen length have been in
progressive increase (r = 0.75) with age and corrdlated (p =
0.000) with the height of the subjects, but aso with some
individual features certified by a high standard deviation. The
length of the left kidney presented a progressive increase with
age (r = 0.75) (Figure 1).

The left kidney length has reached adult values at the
age of 15 years, unlike the spleen which has shown a different
growth rate from the left kidney, she didn’t reach the adult
values at this age (Table ).

The length of the left kidney has been correlated with
the children’s age (r = 0.83) and height (r = 0.87).

The parents have been very compliant; they have
shown a great interest in their children's headth. The study
showed a close correlation between the length and transverse
diameter of the spleen and left kidney length.These parameters
have been correlated with the children’ height. The dynamics of
the length of the left kidney recorded in the present study (1) has
recorded a decline at the age of five years, which we think it is
due to the small number of cases (2) and to the individua
variations in this subgroup certified by the high standard
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deviation. It seems this didn’t influence the variance anaysis,
the dynamic of the left kidney length presenting a smooth and
uniform increase. There haven’t been any ultrasound differences
of the two organsin relation to the gender.

Figureno. 1. Variation of the left kidney length by age
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Tableno. |. Thesizes of the spleen and left kidney by age

Age Spleen L eft Kidney
(years) Length Transverse Length
(cm) diameter (cm) (cm)

0 5,66 + 0,516 2,66 £ 0,516 5,50 + 0,548
1 6,10 + 0,937 3,15+ 0,375 5,73 + 0,806
2 6,50 + 0,535 3,25+ 0,463 6,25+ 0,786
3 7,57 + 1,397 3,57 £ 0,535 6,42+ 1,134
4 8,25 + 0,500 3,50 + 0,577 8,00 + 0,00
5 7,66 +1,211 3,83+ 0,408 7,33+1,211
6 8,50 + 0,527 4,00 + 0,327 8,20 + 0,422
7 8,33+ 0,577 4,00 + 0,383 8,33+ 0,577
8 8,40+ 0,894 4,20 + 0,447 8,00 + 0,453
9 10,00 + 0,000 5,00 + 0,256 9,00 + 0,556
10 8,00 + 0,000 4,00 + 0,355 9,00 + 0,527
11 9,33+0,577 4,66 + 0,577 8,00 + 1,000
12 9,50 + 0,707 5,00 + 0,533 9,50 + 0,707
13 10,00 + 0,000 5,00 + 0,475 9,00 + 0,337
14 9,66 + 0,577 5,00 + 0,337 9,33+0,577
15 11,25+ 0,957 5,00 + 0,466 11,25 + 0,500
16 9,16 + 2,137 4,833 + 0,408 11,50 + 1,049
17 11,80+ 0,919 5,500 + 0,527 11,50 £ 0,527
P P= 0,000 p= 0,000 p= 0,000

The mean vaues of the length of both the spleen and
left kidney length have been correlated with the height of each
child, indicating a consistent increase by age, and reporting the
dimensions of these organsto the child’ s height dimensions seems
to be an accurate criterion in the ultrasound assessment of a
hedlthy child. The average size of the length of the spleen and of
the left kidney in the children investigated in this study (1) fdl in
the vaues observed by Zebouni Haddad, et . (3) in children aged
0-15 years in Lebanon and by Safek et d. (4) in schoolchildren
aged 7-15 years in Turkey, which stands for no geographic or
socio economic differences. The results of this study argue for a
different pace of growth of spleen and |eft kidney after 15 years of
age. In the scientific literature we didn’t find any reports about the
transverse diameter of the spleen in children. The decrease of the
length of the | eft kidney at the age of 5 yearsis not reflected in the
vaues of the transverse diameter of the spleen at this age, which
confirms the existence of own growth rhythms of the two
parameters detected by ultrasound.

In assessing the spleen size there have been used
different techniques. Some of them were used for the
measurement of serial sections by planimetry and for the volume
calculation by adding values for each section (5.6). However,
these techniques are cumbrous and not very popular (7). Aswith
other parts of the body, it is helpful to have measurements to
determine the upper limits of normal. The wide range of normal
spleen size values, combined with a complex three-dimensional
form, makes the establishing of the normal range of the

ultrasound measurements more difficult. These measurements
may be useful in borderline cases (8). Rosenberg and
collaborators use an image that includes both the hilum and the
maximum longitudinal distance for ultrasound evaluation of the
spleen in infants and children (9). Because the ultrasound
investigations have shown no sex differences in the sizes of both
spleen and left kidney, which have been found by other
researchers, the sex hormones seem not to be involved in the
development of these organs until the of age 17 years (Figure 2).

Figureno. 2. Spleen and |eft kidney length
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CONCLUSIONS

1. Thelenght of the spleen in the healthy children isin aclose
relation with the increasing age of the children, with his
lenght or with his height, without any sexual differences.

2. The transversal diameter of the spleen is in close relation
with the increasing in age of the children, with no
differences in the gender.

3. The transversal diameter of the spleen is a more precise
ecographic parameter in the evauation of the spleen
dimensions.

4. The relation between the subject's height and the spleen
dimensions is confirmed to be an ecographical evaluation
criterion.
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