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Abstract Original Article

In this study it was aimed to examine morphometrical measurements of the kidney with

consideration of its clinical importance. Chosen subjects were 83 male and 147 female Article Info

children from 230. In the scope of the study age group of children was between 7-11. Received:06.09.2017
Height, weight, and width, length and thickness of both kidneys of the children have Accepted: 20.09.2017
been measured in the Department of Nuclear Medicine of Necmettin Erbakan Published: 27.09.2017

University Meram Faculty of Medicine. Dimensions of kidneys have been examined
proportionally to their height and weight. Results have been examined with Pearson
analysis and t-test. On average, 69,21+13,8 mm as length, 32,666 mm as width,
18,59+3,5 mm as thickness of right kidney and on average 70,97 £14,2 mm as length,
33,51 +6 mm as width,18,97+3,6 mm as thickness of left kidney, and 109,40+31,1 cm
as length, as 23,32 +15,7 kg as weight of the children were measured. When the — )
correlation of the parameters with each other was examined it has been observed that e-mail: ituncer42@gmail.com
width, length, thickness of right kidney on average were higher than width, length,
thickness of left kidney, and that kidney dimensions were higher in females (p>0.05).
Considering clinical importance of the kidney and issues seen in its surgical practices, it
has been noticed that to be aware of its morphometrical measurements would benefit
clinical experience significantly.
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Introduction

Kidneys are the most important excretion organs in our body and provide
electrolyte, acid-base and water equilibrium by filtration, reabsorption, excretion
functions. As urine is the excrete material as a result of these regulation functions
kidneys are called uropoetica, meaning organ that creates urine. Kidneys are
retroperitoneally located on the right and left of the of columna vertebralis as two,
leaned to abdominal wall, skeletotopically right kidney is located on T1, — L3 and left
kidney is located on T1; — L, levels (Leonhardt, 1984; Moore, 1988; Tamgag¢ et al.,
1997).

Ultrasound (US) is a non invasive technique widely used in the investigation of
renal disorders and Tc-99m DMSA scan is a valuable alternative imaging method in
patients with upper urinary tract infection (Tamgag et al., 1997; McBiles et al., 1995;
McBiles, 1994; Gordon, 1990 ; Merric et al., 1995; Wallin and Bajc, 1993; Famsworth
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et al., 1991; Arnold et al.,1990). In classical text books; fresh adult kidney dimensions
are given as about 10-11 cm in length, 5-6 cm in width and 2.5-4 cm in thickness. In
clinical practice, measurement of renal length (RL) in a child is a useful method in the
assessment of renal disorders (Effmann et al., 1997; EkI6f and Ringertz, 1976). Both
imaging techniques, ultrasound and Tc-99m DMSA scan can be used to determine
RL in routine clinical practice (Rosenbaum et al., 1984; Hederstrom and Forsberg,
1985; Sisayan et al., 1992; Bajc and Wallin, 1995 ).

Some kidney diseases could be result in morphological and morphometrical
changes in kidneys and cause increase and decrease in kidney size (Dinkel et al.,
1985).

A number of authors have described normal values for kidney size in infancy
and childhood in the last few years. The measurements included morphometric data
such as length, width, depth, parenchymal thickness and a calculated volime (Dinkel
et al.,1985; Haughstuedt and Lundberg, 1980; Rosenbaum et al., 1984; Vries,
Levene, 1983; Fitzsimons, 1983; Blane et al.,1985; Lawson et al.,1981; Weitzel et al.,
1984; Peters et al.,, 1982; Holloway et al., 1983; Han, Babcock, 1985). These
parameters were correlated to age, body length (BL), body weight (BW) bodysurface.
Close correlation was noted between kidney length and BL as well as between
kidney volume and BW (Dinkel et al., 1985; Peters et al., 1982; Rasmussen et al.,
1978). In the present study we have tried to define the renal size by some other body
measurements.

In this study it has been examined morphometrical growth of kidney
depending on gender and lateralisation. It was aimed to compare the findings derived
from the statistical analysis of collected data to the results existed in literature which

were available from former studies.

Method

The study has been done between years 2016-2017 on 213 patients (7-11
ages) who were scanned with scintigraphy in the Department of Nuclear Medicine of
Necmettin Erbakan University Meram Faculty of Medicine and was approved by
ethical committee of Meram Faculty of Medicine of Necmettin Erbakan University
according to Copenhagen criteria (2008/211). As a beginning study forms were
prepared. Personal data such as age, gender has been recorded, weight and height

were measured. For height measurement it has been measured from ground to
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vertex. Collected values were recorded as cm. For the weight measurement children
has been undressed until they only had thin clothes with them and 0.5 kg differences
were round up to 1 higher value. Weight was measured with legged platform scale by
resetting the pointer on each child.

Later on it was time for scintigraphy scanning. Length on longitudinal
(sagittal) plane and back diameter (width) on axial (transverse) and thickness of
parenchyma have been examined. It was asked from the patients to be hungry and
with an empty bladder. These measurements have been done by giving contrast
matter and while the patients were on supine position. Our study has been done with
462 kidneys which had been scanned with scintigraphy separately. Scintigraphy
scans have been done equally in number as 231 right and 231 left kidneys from
males and females.

Collected datas have been recorded in previously prepared forms for each
subject. Later on these forms were gathered. Datas have been transferred to
computer environment and analyzed statistically with SPSS program (10.0 for
Windows). Summary of datas have been expressed as meanz standard deviation
and percent. t test has been done. Correlation between variables was examined with
Pearson correlation test (p<0.05) value was accepted as a relevant statistically. With
these tests gender (male, female), age, lateralisation (right-left) comparison has been

done and shown in tables.

Findings
Table 1: Comparison of measured parameters in kidney in terms of gender (male-
female) (mm) (Mean+Standard Deviation) (n=84 male, n=147 female)

Parameters Male Female P
Mean+SD Mean+SD

Height 106.48 + 35.06 110. 7+28.600. 0.281
Weight 22.20+19.01 22.38+13.66 0.934
Right length 68.56+14.84 69.58+13.29 0.592
Rightwidth 32.60+6.45 32.70+5.89 0.900
Right thickness 18.43+3.68 18.69+3.54 0.596
Left length 70.19+15.35 71.41+13.66 0.532
Left width 33.32+6.53 33.62+5.78 0.720
Left thickness 18.70+3.57 19.12+3.62 0.401
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Table 2. Comparison of measured parameters in kidney in terms of lateralisation
(right-left) (mm) (MeanzStandard deviation) (n=231 right, n=231 left)

Parameters Right Left P
Mean+SD Mean+SD

Kid length 69.21+13.85 70.97+£14.28 0.179

Kidney width 32.66+6.09 33.51+6.05 0.134

Kidney thickness 18.59+3.59 18.97+3.60 0.261

Table 3: Comparison of measured parameters of kidney in terms of gender (male-

female) (mm) (MeantStandard deviation) (n=84 male, n=147 female)

Right Left

Male Female Male Female

Mean + SD Mean + SD P Mean + SD Mean + SD P

Length 68,56 +14.84 69,58+13,29 0.592 70.19 £15.35  71.41 +13.66 0.532

Width 32.60 +6.45 32.70+5.89  0.900 33.32 +6.53 33.62 £5.78 0.720

Thickness 18.43 +3.68 18.69£3.54  0.596 18.70 +0.39 19.12 +3.62 0.401

Result

460 kidneys totally on 230 children (147 female, 83 male) have been
examined dual sided measurement. Morphometry of kidney has been examined in
the study. Data collected from length, width and thickness measurements of kidneys
has been examined statistically + SS and P values of these parameters have been
calculated according to gender (male-female) and lateralisation (right-left) and the
data has been organized in tables.

Length, width and thickness values belonging to each kidney have been
examined in terms of gender. It is has been noticed a significant difference between
genders in these parameters (Table 1,3). All values in these parameters were
determined lower in male children (p<0.05). collected data has been examined in
terms of right and left kidney and it has been noticed a significant difference as for

lateralisation (Table 2, 3). All values were determined higher in left kidney (p<0.05).
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Discussion

The evaluation of renal growth plays an important role in the follow-up control
of children with kidney disease. A great number of these disorder are accompanied
by reduction or enlargement of the total organ volume (Wallin and Bajc, 1993). Such
disorder are urinary tract infection, vesicoureteral reflux, hypoplasia and dysplasia,
polycystic disease, leukemia, renal vein thrombosis, compensatory hypertrophy,
trauma, tumors etc. Close correlation between parenchymal mass and kidney
function are desribed (Aperia et al., 1978; Troell, 1984).

US as a sensitive and non invasive method is generally used as the first method
of choice in investiation of urinary tract infection with the disadvantage that the
normal US does not exclude a renal scar (Famsworth et al., 1991). Tc-99m DMSA
scan is an alternative imaging method to these techniges with its high sensitivity in
detection and assessment of upper urinary infection (Wallin,Bajc,1993; Arnold et
al.,1990; Monsour et al.,1987; Tamgag¢ et al.,1993). Additionally,the simplicity of
measuring the kidney length, which is the ideal parameter for assessment, increases
the role of Tc-99m DMSA scan in routine practice. In the study of Tamgag et al.
(1997) mean kidney sizes measured by scintigraphy were 6 mm larger than those
measured by US. This difference can be explained by the physiological movement of
the kidneys due to respiration during Tcm DMSA scan whereas US uses a breath
holding image (Sisayan et al., 1992). Other than these difference, the two techniges
showed excellent correlation. Tamga¢ et al result support the previous studies
(Rosenbaum et al.,1984; Sisayan et al., 1992; Currarino et al., 1984). In which it was
shown that, in growing children, renal lengths have good correlation with
choronological age, body weight and height of the children.

Observer related variations in the measurements are also significant.
Schlesinger et al. (1996) evaluated the variations in repeated measuements of renal
length by three experienced pediatric sonographers. They showed that both intra-
and inter-observer variations in the measurements can equal or even exceed the
expected annual rate of growth in older infants and children. The mean inter- and
intra-observer variations in their sudy were 3.9-5.5 mm and 0.9-3.6 mm, respectively.
Carrico et al. (1996) the mean inter-observer variation was 3.1-3.6 mm depending on
patient position. The mean intra-observer variation was 1.7-2.9 mm.The mean

difference in renal length in various positions was-0.3 to 2.1 mm.
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One of our measurements was renal width. Hederstrom et al. (1985) measured
renal width as 214 percentil. In our measurements these values were 32.66+6.09 mm
for right kidney and 33.51+6.05 mm for left kidney.

The parenchymal thickness at the upper pole showed slight changes with age
and between sexes (Emamian et al.,1993). Measurement of parenchymal thickness
is less feasible because the built in calipers on the sonographic unit allow
measurements in increments of 1mm only and because accurate definition of the
border between renal parenchyma and the central echogenic area may be difficult.
However, measurements of parenchymal thickness may be useful in pathologic
conditions. In our study thickness of kidney was determined 18.59+3.59 mm as right
and 18.97+3.60 mm as left.

As with findings of other authors (Holloway et al., 1983; Rasmussen et al.,
1978; Klare et al., 1980; Stolpe et al., 1967). We did not find a sex-related difference
in size. The left kidneys were slightly greater in median length and median volume,
e.g. 0.9mm in kidney and 2.5ml in kidney volume. Longer left kidneys predominate.
The kidney was found to be longer on the left in 51.7 %, on the right in 34.1%, and of
equal size in 14.2%.Renal volume was greater on the left in 51.7 %,on the rigth in
29.5 % and of equal size in18.8%. Some authors report no difference.

In the last decade various reports on renal ultrasonography of children have
been published. These reports were also related to kidney position as they were
related to pathological changes and morphology. Kidney measurement with
ultrasonography was emphasized, and especially renal length was included
(Haughstuedt, Lundberg, 1980; Hasch, 1974; Littlewood, 1977; Lyons, 1972,
Moskowitz et al. 1972; Sanders, 1975; Tay et al., 1977; Taylor and Hill,1975).

In our measurements renal length was determined 69,21+ 13,85 as right and
70.97 £ 14,28 as left. Hederstrom et al (Hederstrom and Forsberg, 1985) measured
renal length as 218 percentil.

Also renal width was a part of our measurements. Hederstrom et al. (1985)
measured renal width as 218 percentil. In our measurements renal width was 32,66
+6,09 mm as right and 33,51 + 6,05 mm as left.

Fitzsimons (1983) has determined the left kidney significantly longer than the
right kidney. Our measurements comply with those values. Kidney dimensions and
growth are parameters in various renal diseases. Deviations from standard values

are important diagnostic criteria for renal diseases.
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In the end of the study morphometrical examination of kidney in children has
been done. And all gathered data was compared with the results of former studies. It
has been thought that knowing morphometry and morphological variations of kidney
would be considerably important to diagnosis, follow-up and treat for internal

diseases, urological surgery and uroradiology.
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