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MORPHOMETRIC ASPECTS OF THE KIDNEYS OF NEWBORNS, CHILDREN AND ADO-
LESCENTS (Abstract): Our study was carried out on 28 people aged 6 months - 17 years, who 
had no kidney disease, on a GE LightSpeed VCT64 Slice CT. The length (height) of the kidney 
between the two poles, as well as the width and thickness of the kidney at the level of the hil, were 
followed. We did not find references in the studied literature to renal morphometry in children 
and adolescents, comparing the results obtained with renal diameters in adults found in literature. 
We didn’t find an increase in kidneys proportional to age. The width of the kidney determined 
from the renal hil represents only the width of the renal tissue, without the width of the renal 
sinus, in literature the width of the hil being measured between the medial and lateral edges of the 
kidney. Key words: KIDNEYS NEWBORN, CHILD, ADOLESCENT – MORPHOMETRY

INtROdUctION
Kidneys are formed during intrauterine life, 

presenting three different kidney sills, which 
overlap slightly over time: the pronephros, me-
zonefros and methanefros, the last developing 
in the fifth week and constituting the definitive 
kidney. At birth the kidneys have a lobulated 
appearance, which disappears in childhood due 
to the increase in size of the nephrons, which 
is not accompanied by the increase in their 
number (1, 2). Kidneys are paired and almost 
symmetrical organs, located on either side of 
the dorso-lumbar spine. Definitive development 
of the kidney is done at the age of 25 years (3).

Most authors give the following average kid-
ney sizes in adults: height 12 cm, width 6 cm 
and thickness 3 cm. Some kidneys are shorter 
and thicker, while others may be thicker and 
more elongated (3, 4). In the elderly, the kid-
neys atrophy and become irregular on the sur-
face. The right kidney is slightly more volumi-
nous than the left kidney (4). Kidney sizes are 
slightly smaller in the female sex than in the 
male sex (3, 4).

MAtERIAL ANd MEthOd
Our study was carried out on 28 people aged 

between 6 months-17 years, who had no kidney 
disease, on a General Electric computer tomo-
graf LightSpeed VCT64 Slice CT. The length 
(height) of the kidney between the two poles, 
as well as the width and thickness of the kidney 
at the level of the hil, were followed. Measure-
ments were made comparatively right-left and 
in relation to the sex of the person examined.

The results were compared with the average 
size of the adult kidneys found in the studied 
literature.

RESULtS
At the age of 6 months, in the male, the right 

kidney had the following dimensions: height 
5.3 cm, width 1.9 cm and thickness 3.3 cm, 
and left kidney was 5.8 cm high, 1.8 cm wide, 
and thickness 4.1 cm (fig. 1).

At the age of 1 year, male, the right kidney 
was 5.9 cm high, 1.9 cm wide and 3.3 cm 
thick, and the left kidney was 6.5 cm high, 2.0 
cm wide, and 3.3 cm thick (fig. 2).
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At the age of 7, male, the right kidney was 
8.6 cm high, 3.1 cm wide and 3.3 cm thick, 
and the left kidney was 8.8 cm high, 3.25 cm 
wide and 3.75 cm thick (fig. 3).

At the age of 8, male, the right kidney was 
5.9 cm high, 3.5 cm wide and 5.4 cm thick, 
and the left kidney was 6.6 cm high, 3.5 cm 
wide and 4.7 cm thick.

At the age of 10, male , the right kidney was 
9.5 cm high, 2.3 cm wide and 4.4 cm thick, 
and the left kidney was 6.5 cm high, 1.2 cm 

wide and 2.8 cm thick. At the age of 10, female, 
the right kidney was 8.9 cm high, 2.7 cm wide 
and 2.7 cm thick, and the left kidney was 6.5 
cm high, 1.2 cm wide, and 2.8 cm thick (fig. 4).

At the age of 11, female, the right kidney 
was 8.3 cm high, 2.3 cm wide and 4.0 cm 
thick, and the left kidney was 9.1 cm high, 2.9 
cm wide and 3.9 cm thick.

At the age of 12, male, the right kidney was 
11.3 cm high, 3.3 cm wide and 4.3 cm thick, 
and the left kidney was 5.2 cm high, 1.6 cm 
wide and 2.1 cm thick. At the age of 12, fe-
male, the right kidney was 9.4 cm high, 4.3 cm 
wide and 6.4 cm thick, and the left kidney was 
6.6 cm high, 3.8 cm wide and 5.1 cm thick.

At the age of 15, male, the right kidney was 
11.3 cm high, 3.3 cm wide and 4.3 cm thick, 
and the left kidney was 6.15 cm high, 1.9 cm 
wide and 3.7 cm thick. At the age of 15, in 
female, the right kidney was 8.2 cm high, 1.7 
cm wide and 3.7 cm thick, and the left kidney 
was 9.9 cm high, 1.9 cm wide and 3,9cm thick 
(fig. 5).

At the age of 16, female, the right kidney 
was 11.7 cm high, 2.5 cm wide and 7.8 cm 
thick, and the left kidney was 11.0 cm high, 3.4 
cm wide and 4.5 cm thick. 

At the age of 17, male, the right kidney was 
8.5 cm high, 2.0 cm wide and 4.3 cm thick, 
and the left kidney was 10.5 cm high, 3.9 cm 
wide and 7.0 cm thick. At the age of 17, fe-

fig. 1. 6 months kidney, male. Right kidney: 
height 5.3 cm, width 1.9 cm and thickness 3.3 

cm; Left kidney: 5.8 cm high, 1.8 cm wide, and 
thickness 4.1 cm.

fig. 2. The age of 1, male. Right kidney: 5.9 cm 
high, 1.9 cm wide and 3.3 cm thick; Left kidney: 

6.5 cm high, 2.0 cm wide, and 3.3 cm thick

fig. 3. The age of 7, male. Right kidney: 8.6 cm 
high, 3.1 cm wide and 3.3 cm thick; Left kidney: 

8.8 cm high, 3.25 cm wide and 3.75 cm thick
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male, the right kidney was 11.8 cm high, 4.6 
cm wide and 4.8 cm thick, and the left kidney 
was 11.0 cm high, 5.3 cm wide and 4.8 cm 
thick (fig. 6).

dIScUSSIONS

Renal morphometry between 1 year and 7 
years, in the right kidney in the male, presents 
the following differences: at 7 years the height 
of the kidney is greater by 2.7 cm, and the 
width by 1.1 cm; kidney thickness was great-
er at the age of 7 years by 1 cm. In the left 
kidney, all diameters were greater at age 7, 

height by 3.1 cm, width by 2.3 cm and thick-
ness by 0.8 cm.

For ages 7 and 10 years renal morphometry 
present in the male  in the right kidney higher 
by 0.9 cm and thickness greater by 1.1 cm, 
both at the age of 10 years; width was 0.8 cm 
higher at the age of 7. In the left kidney, they 
were higher at the age of 7 years, height by 0.6 
cm and thickness by 1.0 cm, the width being 
0.6 cm higher at the age of 10 years.

For ages 10 and 11 years renal morphometry 
present in the female in the right kidney higher 
by 0.9 cm and width greater by 1.1 cm, both 

fig. 4. A. The age of 10, female. Right kidney: 
8.9 cm high, 2.7 cm wide and 2.7 cm thick; Left 
kidney: 6.5 cm high, 1.2 cm wide, and 2.8 cm 

thick.

fig. 4. b. The age of 10, male. 

fig. 4. b. (1) Right kidney: 9.5 cm high, 2.3 cm 
wide and 4.4 cm thick;

fig. 4. b. (2) Left kidney: 6.5 cm high, 1.2 cm 
wide and 2.8 cm thick
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at the age of 10 years; thickness was 1.3 cm 
higher at the age of 11.

For ages 10 and 12 years renal morphometry 
present in the male in the left kidney a height 
greater than 3.8 cm and thickness greater than 
2.3 cm, both at the age of 12 years; width was 
0.6 cm higher at the age of 10.

For ages 12 and 15 years renal morphometry 
present in the male at the level of the right 
kidney all diameters greater at the age of 12 
years: height by 1.7-4.0 cm, width greater by 

1.0-1.2 cm and thickness greater by 1.2 cm. In 
the left kidney, male, all diameters were great-
er at the age of 15, height by 0.2 cm, width by 
0.4 cm and thickness by 0.5 cm. In female, in 
the left kidney, the height of the kidney was 3.3 
cm higher and the thickness 1.2 cm higher at 
the age of 15, the width being greater at the 
age of 12 years by 1.2 cm.

For ages 15 and 16 years renal morphometry 
present in female in the right kidney all diam-
eters greater at the age of 16, height greater by 

fig. 5. A. The age of 15, female. 
Right kidney: 8.2 cm high, 1.7 cm wide and 

3.7 cm thick; Left kidney: 9.9 cm high, 1.9 cm 
wide and 3,9cm thick.

fig. 5. b. The age of 15, male.

fig. 5. b. (1) Right kidney: 11.3 cm high, 3.3 
cm wide and 4.3 cm thick

fig. 5. b. (2) Left kidney: 6.15 cm high, 1.9 cm 
wide and 3.7 cm thick.
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3.5 cm, width greater by 0.8 cm and thickness 
greater by 4.1 cm. In the left kidney, female 
also all diameters were greater at the age of 16, 
the height being 1.1 cm, the width greater by 
1.5 cm and the thickness by 0.6 cm.

For ages 16 and 17 years renal morphometry 
present in female in the right kidney higher than 
0.1 cm and width greater by 2.1 cm at the age 
of 17, the thickness being 3.0 cm higher at the 
age of 16. In the left kidney were larger at the 
age of 17 years the width by 2.7 cm and the 
thickness by 0.3 cm, the height of the kidney 
being the same at both ages.

At the ages of 10 and 17 years the diameters 
in both kidneys were higher in the female com-
pared to the male. At 10 years, the right kidney 
was 0.6 cm higher, width and thickness 0.4 cm. 
In the left kidney the height was higher in fe-
male by 2.5 cm, width by 1.4 cm and thickness 
by 1.0 cm. At the age of 17 in the right female 
kidney, the height was 0.5 cm, the width by 1.4 
cm and the thickness by 2.2 cm. In the left 
kidney in the female  the height was 3.3 cm 
higher, the width 2.6 cm and the thickness by 
0.5 cm.

By making the average of the renal diameters 
cited in the literature consulted (see bibliogra-
phy), we found the following situation: height 
11.43 cm, width 6.27 cm and thickness 3.25 
cm. The diameters for the two kidneys are not 
specified separately.

The average diameters on the cases studied 
gave the following results: 

Right kidney - in the child (including pu-
berty), we found the following results: height 
9.16 cm, width 2.87 cm, thickness 4.13 cm; 
in adolescents: height 8,12 cm, width 2,84 cm, 
thickness 4,77 cm;

Left kidney - in the child we found the fol-
lowing results: height 7.30 cm, width 2.59 cm, 
thickness 3.73 cm; in adolescents: height 9.80 
cm, width 3.47 cm, thickness 4.88 cm.

In the right kidney, in the child the height 
was 71.04% of the height of the kidney in the 
adult, the width was 0.45.29%, and the thick-
ness was 13.54% higher than the thickness of 
the kidney in the adult. In the left kidney, in 
the child the height was 63.87% of the height of 
the kidney in the adult, the width represented 
41.31%, and the thickness was 12.22% higher 
than the thickness of the kidney in the adult.

In the right kidney, in the adolescent, the 
height was 83.99% of the height of the kidney 
in the adult, the width was 45.77%, and the 
thickness was 15.64% higher than the thickness 
of the kidney in the adult. In the left kidney, in 
the child the height was 85.74% of the height of 
the kidney in the adult, the width represented 
55.34%, and the thickness was 16.0% higher 
than the thickness of the kidney in the adult.

cONcLUSIONS

We did not find references in the study litera-
ture to renal morphometry in newborns, chil-
dren and adolescents, comparing the results 

fig. 6. A. Age of 17, female. Right kidney: 
11.8 cm high, 4.6 cm wide and 4.8 cm thick; 

Left kidney: 11.0 cm high, 5.3 cm wide 
and 4.8 cm thick.

fig. 6. b. Age of 17, male. Right kidney: 
8.5 cm high, 2.0 cm wide and 4.3 cm thick; 

Left kidney: 10.5 cm high, 3.9 cm wide 
and 7.0 cm thick.



180

Alina Ana-Maria Bucur et al.

obtained with the renal diameters of the adult 
cited in the literature. We have not always seen 
an increase in kidney diameters proportional to 
age, there are frequently differences between 
their value even at the same age, depending on 
sex and morphological type.

The width of the kidney measured by us at 
the level of the renal hilum represents only the 
width of the renal tissue, without the width of 
the renal sinus, in literature the width at the 

level of the hilum being measured between the 
medial and lateral edges of the kidney.

As limits of our study we cite the absence 
of cases aged 1-6 years, cases aged 9 years and 
cases aged 13 and 14 years. We also did not have 
cases in both sexes in all age groups studied.

The differences are explained by the number 
of cases that have been worked on and espe-
cially by the level of kidney width due to the 
size of the renal sinus.
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