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ABSTRACT
Aim: The main aim of the study was to perform morphometric analysis of right and left kidney
specimens and compare findings with the previous reports.
Materials and Methods: A total of 50 human adult cadaveric kidneys (25 right and 25 left) were
studied. Morphometric features like length, breadth, width and weight were measured. Hilum and
lobulation of kidneys were observed.
Results: The weight of right kidneys varied from 57 to 190 gms with an average of 103.04 gms. The
weight of left kidney ranged from 60 to 220 gms with an average of 114.48 gms. The length of right
kidney varied between 8 and 14 cms with an average of 10.92 cms. The length of left kidney varied
between 9.5 and 14.5 cms with an average of 11.32 cms. The breadth of the right kidney ranged between
5 and 8 cms with an average of 6.2 cms. The breadth of left kidneys was in the range of 5 to 9 cms with
an average of 6.62 cms. The width of right kidney varied between 2 and 5 cms with an average of 3.34
cms. The width of left kidney varied between 2 and 5 cms with an average of 3.54 cms. Lobulation is
present in 8% of right kidney and 16% of left kidney specimens. Variations in hilar structures were found
in 8% of right kidney and 24% of left kidney specimens.
Conclusion: Anatomical variations of kidney rely on morphological findings. Clinically, this could play
an important role in improving the knowledge of anatomists, surgeons and radiologists.
Keywords: Kidney, Hilum, Length, Breadth, Width.
INTRODUCTION
Kidneys are a pair of chief excretory organs that
not only maintain the electrolyte and water
balance but also serve as endocrine organs [1].
They are considered as retroperitoneal organs and
are situated in the posterior abdominal wall beside
the vertebral column and extend from T1 to L3
vertebra [2].
Each kidney is bean shaped and has a length of 11
cms, breadth of 6 cms and width of 3 cms. The left
kidney is 1.5 cm longer than the right. The average
weight of a kidney is 150 grams [1, 2]. Kidneys
are characterized by a circular and thick superior
pole and a pointed and thin inferior pole. The
anterior surface is convex and posterior surface is

flat [2]. The lateral border is convex, medial
border is concave with a hilum that consists of
renal vein, renal artery and pelvis of the ureter,
anterio-posteriorly [2]. Foetal lobulation could
persist in the adult life such that the renal outline
appears larger than the normal [3].
In the recent period, morphometric studies have
gained much research attention as they are
believed to possess significant clinical importance.
Most probably, variations related to renal
dimensions observed in such studies are
anticipated to furnish better insights on anomalies.
For instance, conditions like systemic diseases,
urinary tract diseases, congenital anamolies,
neoplasia, micro and macrovascular diseases were
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reported to significantly influence kidney sizes [4].
With the advent of imaging technology, small
renal tumors were also being identified [5]. In
addition, structural arrangements or alterations at
the hilum also possess medical significance, as per
the available case reports [5-8].
But, studies related to morphometirc determination
of renal dimensions and hilum structures still
appear limited and need to be strengthened with
the additional findings. Therefore, the main
objective of the study is to carry out morphometric
study of human adult cadaveric kidneys and
compare with the data reported elsewhere.
MATERIALS AND METHODS
The present study was conducted in the Anatomy
Department of Bhaskar Medical College,
Yenkapally Village, Moinabad Mandal, Ranga
Reddy district, Andhra Pradesh. A total of 25 right
and 25 left human adult cadaveric kidneys were
included. Initially, the shapes of kidneys were
noted. Then using an electronic weighing machine,
kidneys were weighed.
Length, breadth and width of kidneys were
measured with the help of digital sliding calipers
and noted. We studied the structures present at the
hilum of the kidneys. We considered the
maximum distance between the two poles of the
kidneys as its length, maximum distance between
two points at the same level between the medial
and lateral borders as its breadth and maximum
width as the width of kidneys. We also studied the
lobulation of the kidneys. The data obtained was
tabulated, analysed statistically and compared with
the previous studies.
RESULTS
Out of 50 kidneys studied, 25 were right kidneys
and 25 were left kidneys. All the 50 kidney
specimens were bean shaped. Among the 25 right
kidneys, weight ranged from 57 to 190 gms and
the average weight was found to be 103.04 gms
(Table 1.) The length of right kidney varied
between 8 and 14 cms with an average length of

10.92 cms (Table 1). The breadth of right kidneys
was in the range of 5 to 8 cms, with an average
breadth of 6.2 cms (Table 1). The width of the
right kidney varied between 2 and 5 cms with an
average width of 3.34 cms (Table 1).
Among 25 right kidney specimens, 2 (8%) showed
lobulation (Table 4). We observed hilum of the
right kidney with an arrangement of renal vein,
renal artery and renal pelvis anterio-posteriorly in
23 (92%) specimens. In contrast, 2 (8%)
specimens showed renal artery, renal vein and
renal pelvis anterio-posteriorly (Table 4).
Among the 25 left kidneys, the weight ranged
from 60 to 220 grams and the average weight was
found to be 114.48 gms (Table 2). The length of
left kidneys varied between 9.5 and 14.5 cms with
an average length of 11.32 cms (Table 2). The
breadth of left kidneys was in the range of 5 to 9
cms with an average breadth of 6.62 cms (Table
2). The width of left kidneys varied between 2 and
5 cms with an average width of 3.54 cms (Table
2). Among 25 left kidney specimens, 4(16%)
showed lobulation (Table 4). We observed the
hilum of left kidney with an arrangement of renal
vein, renal artery and renal pelvis anterioposteriorly in 19 (76%) of specimens. The
remaining 6(24%) left kidney specimens showed
renal artery, renal vein and renal pelvis anterioposteriorly at the hilum (Table 4). The normal and
variational renal hilar structures are represented in
figures 1-3 and lobulation of kidneys are
represented in the figure 4.
DISCUSSION
Kidneys are the important organs to maintain the
homeostatic function of the body and act as
endocrine organs [1]. The present study was done
to explore morphological variations of right and
left kidneys and describe their significance. We
noted several variations in the kidney morphology.
In the present study, all the 50 (100%) kidneys
were bean shaped as mentioned in the standard
text books of Anatomy [1,2]. The average weight
of right kidneys was 103.04 gms and the average
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weight of the left kidneys was 114.48 gms. This is
not coinciding with the earlier studies that
described the average weight to be 108.7 +/- 22.6
g and 111.8 +/- 23.3 g for right and left kidneys,
respectively [9]. This is also not in agreement with
some studies where the average weight was taken
into consideration commonly for both kidneys [1,
10]. This could indicate that our present study
showed a variation in the weight of kidneys when
compared with the earlier findings.
Next, kidney size is considered as an important
indication for many clinical signs and hence it is
worth studying. Previous studies showed that
aging leads to a progressive decrease in kidney
size, especially after middle age [11,12]. Recently,
a significant correlation between kidney size and
kidney function was observed in patients with
chronic kidney disease (CKD) [13].
In the present study, right kidney size
measurements revealed an average length of 10.92
cms, average breadth of 6.2 cms and the average
width of 3.34cms. These are closer to earlier
findings [4, 14] but varied with some other [10].
Similarly, left kidney size measurements revealed
an average length of 11.32 cms, breadth of 6.62
cms and the width of 3.54 cms which are closer to
the previous findings [1] but differed from some
other studies [10]. So, this indicated variations in
the renal dimensions and could generate
considerable medical interest.
It could be possible that the renal dimensions
might also vary among population of different
geographical origin. However, as not much data is
available,
renal
variations
need further
exploration. Our further emphasis was on
lobulation and renal hilum. We observed
lobulation in 8% of right kidney specimens and
16% of left kidney specimens. Normally, the
foetal kidneys are subdivided into lobules which
disappear during infancy as the nephrons increase
and grow [15]. Patil and his associates reported a
rare congenital condition of kidney where bilateral
lobulation and malrotation were observed in
association with the open hilar structure of kidney

[16]. The lobulation observed in the present study
although had no associations with any other
structural variations or defects, it might highlight
certain clinical significance.
We observed variations in the renal hilar structures
both in the right and left kidneys, but more at the
left kidney (24%). Generally, renal hilum variant
patterns were reported to be frequent on the left
kidney [5]. This could be attributed to the
developmental defects of the renal veins.
From the embryological view point, right renal
vein develops from one channel whereas
left renal vein develops from several anastomotic
channels. Any abnormality during these channel
developments could alter the arrangement of renal
hilar structures with regard to the renal vein [5].
So, our findings related to renal hilar structural
variation is supported by the previous studies [58].
Overall, we observed that weight, dimensions,
hilar structural variations and lobulations of left
kidney were larger than the right kidney (Table 3).
This could indicate that left kidney is more
susceptible to anatomical variations than the right
kidney.
CONCLUSION
In conclusion, renal dimensions and hilar
structural arrangements could possess significant
clinical value. It is necessary to distinguish a
pathological kidney from a normal sized healthy
kidney. Determination of renal anatomical variants
should be greatly encouraged to strengthen the
current literature and improve the knowledge
needed for surgical and radiological interventions.
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Table-1: Measurements of Right Kidney
Sr. No

Weight
(gms)

Length
(cms)

Breadth
(cms)

Width
(cms)

1
2
3
4

60
80
85
57

8
9.5
10
9.5

6.5
6
7
5

2.5
3
3
3
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5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

85
105
81
140
87
127
90
145
120
110
96
110
70
190
79
136
125
90
92
126
90

11
11
10
13
8
11
11.5
13
12
12
12
11.5
8.5
14
9.5
13
11.5
10.5
10
12
11

6
6.5
5.5
6
5.5
6
6
5.5
7
7
7.5
6
5
8
5
6
7
6
5
7
7

3
4
3
3
2
4
4
3.5
5
4
4
3
2
3
4
4
4
3
2.5
4
3

Table-2: Measurements of Left Kidney
Sr. No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Weight
(gms)
115
115
110
116
150
66
143
126
110
130
97
90
105
140
118
80
120
100
75
123
220
115
100
60
138

Length
(cms)
10
11.5
10
11
10.5
10
14
12
11
12.5
10.5
10
10
12.5
13
9.5
12
10
11
13
14.5
10.5
11
10
13

Breadth
(cms)
7
6.5
5.5
7
6.5
5.5
8
7
6
5.5
6
7
7
9
7.5
6
6
5
6
7.5
7.5
6
6
6.5
8
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Width
(cms)
4
4
4
5
2.5
3
4
4
3.5
5
4
3
3
3
4.5
3
3.5
3.5
3
3
5
3
3
2
3
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Table-3: Comparison between right and left kidney (Average weight and dimensions).
Average
Weight (gms)
Length
(cms)
Breadth
(cms)
Width
(cms)

Right Kidney
103.04
10.92

Left Kidney
114.48
11.32

6.2

6.62

3.34

3.54

Table-4: Comparison between right and left kidney (Lobulation and Hilar variation)
Lobulation
Hilar variation

Right Kidney
8%
8%

Left Kidney
16%
24%

Renal Pelvis
Renal Vein
Renal Artery
Fig-1: showing the renal vein, renal artery and renal pelvis Anterio-posteriorly (Anterior view)

Renal Vein
Renal Artery
Renal Pelvis

Fig 2 showing the renal vein, renal artery and renal pelvis Anterio-posteriorly (Posterior view)
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Renal Artery

Renal Vein
Renal Pelvis

Fig 3 showing renal artery, renal vein and renal pelvis Anterio-posteriorly

Lobulation

Fig 4 showing the lobulations of the kidney
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