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The Kidneys are the most important organs responsible for removing excess water, salts and waste products
from the blood and for maintenance of blood pH. Dimensions of kidney vary in a large interval from birth to
adulthood. Changes in kidney length, parenchymal width (PW), cortex width (CW) or volume can be associated
with atherosclerotic renal diseases, arterial hypertension, atherosclerotic renovascular disease, or diabetes
mellitus or to be indicative of these. The renal dimensions can also be an indicator for unilateral glomerular
filtration rate. The coronal section study of kidney provides good knowledge in cases of chronic renal diseases
and renal transplantation. The purpose of this study was to determine the anatomical parameters of the kidney
in adults. Weight, length, breadth, maximum anteroposterior thickness, cortical width, parenchymal widths
were studied in 100 adult cadaveric kidneys. The data was statistically analysed. No statistical significance was
seen with respect to the difference in right and left side. But the differences which are frequently seen i.e. length
of left kidney greater than the right was also found in the present study, resulting in greater breadth and thickness
on the right side. Males had slightly higher values than females, though not statistically significant. The mean
values provided in the study could be of use to surgeons, radiologists and nephrologists.
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The kidneys as a part of excretory system are
important excretory organs that excrete the
final products of metabolic activities and excess
water to control the concentrations of various
substances in body fluids. They also have endo-
crine functions producing and releasing erythro-

poietin which affects blood formation of renin
which influences blood pressure and 1,25
hydroxycholecalciferol, which is involved in the
control of calcium metabolism and is a deriva-
tive of vitamin D.  The kidneys in fresh state are
reddish-brown, which change to grayish-brown
in embalmed cadavers. They are situated poster-
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-iorly behind the peritoneum on each side of the
vertebral column with right kidney slightly infe-
rior to the left probably due to its relationship
to the liver. The left kidney is little longer and
narrower than the right kidney and lies nearer
the median plane. The transpyloric plane passes
through the superior part of the right renal hi-
lum and inferior part of the left. Each kidney is
about 11 cm in length, 6 cm in breadth and 3 cm
in antero-posterior dimension. In adult males the
average weight is about 150 gm, in adult fe-
males it is 135 gm. Superiorly they are at the
level of upper border of twelfth thoracic verte-
bra and inferiorly at the level of third lumbar
vertebra. But the right kidney is about 1.25 cm
lower than the left in recumbent posture. The
hilar centre is opposite the lower border of the
spinous process of first lumbar vertebra. The
fetal kidney has about 12 lobules, but these are
fused in adults to present a smooth surface,
though traces of lobulation may remain. In cross-
section, the parenchyma of kidney consists of
outer cortex and inner medulla. Normally, the
structures seen at the renal hilum from before
backwards are renal vein, renal artery and renal
pelvis; but variations are very commonly seen
in the arrangement of these structures [1].
Dimensions of kidney vary greatly from birth to
childhood. The deviation of renal parameters
from established normal values is an important
criterion in diagnosing kidney disease [2].
Changes in kidney weight, length, parenchymal
width (PW), cortical width (CW) or volume can
be associated with hypertension, atherosclerotic
renal diseases, arterial hypertension, atheroscle-
rotic renovascular disease or diabetes mellitus
or be indicative of these. The renal dimensions
can also be an indicator for the unilateral glom-
erular filtration rate [3].  Atherosclerotic renal
disease (ARD) has numerous itiologies includ-
ing intraparenchymal arterial  lesions. There are
no specific clinical, biological, morphological or
functional markers that demonstrate a causal
relationship between a stenosis and the dete-
rioration of renal function or that could be used
to assess renal viability. There are no specific
clinical symptoms of the atherosclerotic renal
disease [4].
The gross morphological parameters combined
with the coronal section study provide a good

MATERIALS AND METHODS

knowledge in cases of chronic renal disease and
set an idealistic criterion for renal transplanta-
tion. Few  data is available in the literature on
renal morphology which were obtained using
ultrasonography, computed tomography (CT)
scan, contrast enhanced CT, CT angiography,
nuclear magnetic resonance and intravenous
pyelography (IVP). But the anatomical studies
on renal parameters are scare and particularly
from India are not much reported. Since the thera-
peutic decisions are often based on the results
of measurements, accurate and reproducible
normal parameters are of importance. Hence the
objective of present study was to determine the
anatomical renal dimensions in adult kidney. The
purpose was to establish anatomical reference
values for renal weight, length, width, thickness,
cortical width, parenchymal width and position
in relation to spine [2].
AIMS:
1. To assess the normal parameters of kidney
from the cadavers.
2. To study the cross sectional anatomy of kid-
ney.
3. To correlate the findings of the present study
with the findings of the previous workers.
Objectives: Few data is available in the litera-
ture on renal morphology which were obtained
using ultrasonography, computed tomography
(CT) scan, contrast enhanced CT, CT angiogra-
phy, nuclear magnetic resonance and intrave-
nous pyelography (IVP). But the anatomical stud-
ies on renal parameters are scarce and particu-
larly from India are not much reported. Since the
therapeutic decisions are often based on the
results of measurements, accurate and repro-
ducible normal parameters are of importance.
Hence the objective of present study was to
determine the anatomical renal dimensions in
adult kidney. The purpose was to establish ana-
tomical reference values for renal weight,
length, width, thickness, cortical width, paren-
chymal width and position in relation to spine.

Study Sample: Human cadaveric kidneys.
Sample Size: 100 human Cadaveric kidneys from
50 human cadavers.
Source of Kidney: The kidneys will be obtained
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from the cadavers donated to the medical col-
lege from western Maharashtra region.
Instrument Set:
1. Digital Weighing Machine.
2. Various instruments routinely used for dissec-
tion will be used: These includes
     a. Forceps (plane and toothed 4" and 6" size)
     b. Scissors (blunt, pointed, curved, 4" and 6"
         size)
     c. Scalpels
     d. Detachable blades (size 5*1 cm)
     e. Knife   f. Brush
     g. Vernier calliper
     h. Measuring tape, divider.
Other Materials: During the dissection surgi-
cal hand gloves (no 7), cotton gauze, thread,
retractors, soap solution etc. will be used as and
when required.
Methods of collection of data: The present
study was undertaken on 50 embalmed human
cadavers allotted to MBBS students selected
from various medical colleges. Both male and
female cadavers were included in the study. The
cadavers were donated by relatives with con-
sent and with death certificate. None of them
had any pathological lesions, traumatic lesions
or surgical procedures in the abdominal regions.
In the present study, amongst 50 cadavers, 31
were male and 19 were female, 50 were right
and 49 were left kidneys (one kidney was ab-
sent in a cadaver). The cadavers were fixed by
injecting 10% formalin mixture and kept in 10%
formalin tanks.
As per the Cunningham’s Manual of Practical
Anatomy Volume- 2 (Thorax and Abdomen) a
midline vertical incision was taken on the ante-
rior abdominal wall and abdominal cavity
opened. All the abdominal organs were removed
for exposure of the posterior abdominal wall.
Details of the position and external appearance
of kidney in situ were noted. The kidneys were
seen along the posterior abdominal wall in the
lumbar region. The right and left kidneys and
the surrounding tissues were removed en bloc
with the adjacent part of aorta and inferior vena
cava cleared and studied. Kidneys were removed
from the abdomen along with renal artery, vein
and pelvis and weighed by using electronic digi-
tal balance.

OBSERVATIONS

External parameters such as the pole to pole
length and breadth at the hilum were measured
by using thread and scale. Anterior wall of the
renal sinus was removed beginning at the
hilum and vessels entering the wall of sinus and
the calices were defined. Now a clean coronal
section is taken from the lateral marking of
kidney through the sinus. The length of kidney
was measured as the cranio-caudal diameter.
Breadth was taken as a transverse diameter at
the hilum. The thickness was taken at the
region of maximum antero-posterior diameter.
Hilar structures were well identified and noted.
Variations at hilum or variations of hilar struc-
tures were noted. Cortical width was measured
from lateral border upto the renal pyramid and
parenchymal width measured from renal pyra-
mid upto the renal sinus. All these measure-
ments were done using Vernier’s calliper. The
results were presented as mean and SD. Dimen-
sions were analysed between male and female,
right and left kidneys. The statistical significance
was set at p<0.05. Analysis was performed by
using the PRISM software.

Table 1: Showing the weight of Kidneys.

Graph 1: Mean weights (grams) of Kidney.

The mean and median weights of right kidneys
was found to be greater than left kidneys but
not statistically significant (p>0.05).

Table 2: Sex wise distribution of weight of kidney (grams).

Weight (gms) Mean SD Median
Left 103.6 30.45 101

Right 104.8 34.53 108

Weight (gms) Mean SD Median
Male 121.03 27.17 125

Female 77.13 19.13 78.5
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Graph 2: Mean weights (grams) in males and females.

The mean and median weight of kidneys in
males was found to be greater than that in
females but not statistically significant (p>0.05).

Table 3: Mean and SD of length of kidneys.

Length (cms) Mean SD
Male 8.8 1.88

Female 8.69 1.34

Graph 3:  Mean lengths (cms) of Kidneys.

The mean length of left kidney was found to be
greater than the right kidney. No statistical
significance was found (p>0.05).

Table 4: Mean and SD of length of kidneys.

Length (cms) Mean SD
Male 9.3 1.08

Female 7.84 0.97

Graph 4: Mean lenghts (cms) of kidneys.

The mean length of kidney was found to be
greater in males than females. No statistical
significance was found (p>0.05).

Breadth (cms) Mean SD
Left 4.08 0,57

Right 4.085 0.55

 Table 5: Mean and SD of breadths of kidneys.

Graph 5: Mean breadths (cms) of kidneys.
The mean breadth of right kidney was found to
be greater than the left kidney. No statistical
significance was found (p>0.05).

Table 6: Mean and SD of breadths of kidneys.

Breadth (cms) Mean SD
Male 3.33 0.66

Female 2.67 0.66

 Graph 6: Mean breadths (cms) of kidneys.

The mean breadth of kidney was found to be
greater in males than females. No statistical
significance was found (p>0.05).

Table 7: Mean and SD of Thickness of kidneys.

Thickness (cms) Mean SD
Left 3.3 0.59

Right 3.32 0.66

Graph 7: Mean Thickness (cms) of kidneys.

The mean thickness of right kidney was found
to be greater than the left kidney.  No statistical
significance was found (p>0.05)

Table 8: Mean and SD of Thickness of kidneys.

Thickness (cms) Mean SD
Male 3.53 0.62

Female 2.94 0.39
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Graph 8: Mean thickness (cms) of kidneys.
The mean thickness of kidney was found to be
greater in males than females.  No statistical
significance was found (p>0.05)

Table 9: Mean and SD of Cortical widths of kidney.

Cortical width (cms) Mean SD
Left 3.53 0.62

Right 2.94 0.39

Graph 9: Mean cortical width (cms) of kidneys.

The mean cortical width of kidney was found to
be greater than the right kidney.  No statistical
significance was found (p>0.05).

Table 10: Mean and SD of Cortical widths of kidney.

Cortical width (cms) Mean SD
Male 0.86 0.15

Female 0.59 0.21

Graph 10: Mean and Cortical width (cms) of kidneys.

The mean cortical width of kidney was found to
be greater in males than females.  No statisti-
cal significance was found (p>0.05)
Table 11: Mean and SD of Parenchymal widths of kidneys.

Parenchymal width (cms) Mean SD
Left 1.96 0.38

Right 1.95 0.36

Graph 11: Mean parenchymal width width (cms) of
kidneys.
The mean parenchymal width of kidney was
found to be greater than the right kidney. No
statistical significance was found (p>0.05)
Table 12: Mean and SD of Parenchymal widths of kidneys.

Parenchymal width (cms) Mean SD
Male 2.13 0.31

Female 1.68 0.28

Graph 12: Mean Parenchymal width (cms) of kidneys.

RESULTS

The mean parenchymal width of kidney was
found to be greater in males than females.  No
statistical significance was found (p>0.05)

The mean weight of left kidney was found to be
103.6 gm with a median of 101 gm and that of
right kidney was 104.8 gm with a median of 108
gm. The mean weight of kidney in males was
121.03 gm with a median of 125 gm and in fe-
males the mean and median was 77.13 gm and
78.5 gm respectively. The mean lengths of left
and right kidneys were 8.80 +/- 1.88 cm and 8.69
+/- 1.34 cm respectively.
Similarly, the mean lengths in males and females
were 9.30 +/- 1.80 cm and 7.84 +/- 0.97 cm re-
spectively. The mean breadth of left and right
kidney was 4.08 +/- 0.57 cm and 4.085 +/- 0.55
cm respectively. In males and females, breadths
were 3.33 +/- 0.66 cm and 2.67 +/- 0.66 cm re-
spectively. The mean thickness on left and right
side were 3.30 +/- 0.59 cm and 3.32 +/- 0.66 cm
respectively.
In males mean thickness was 3.53 +/- 0.62 cm
and in females it was 2.94 +/- 0.39 cm. the mean
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DISCUSSION

cortical width (CW) of left kidneys was 0.76 +/-
0.21 cm and that of right kidneys was 0.75 +/-
0.22 cm. In males, cortical width was 0.86 +/-
0.15 cm and in females 0.59 +/- 0.21 cm. The
mean parenchymal width (PW) on left and right
side was 1.96 +/- 0.38 cm and 1.95 +/- 0.36 cm
respectively. In males and females, the mean
parenchymal width was 2.13 +/- 0.13 cm and
1.68 +/- 0.28 cm respectively.
The variation in hilar structures was found in
total 27 cadavers (15 males and 12 females) and
42 kidneys, of which 21 were right and 21 left.
In 15.15% renal artery was present anterior to
renal vein. Total of 12.12% of accessory renal
arteries were found amongst which 9.09% were
unilateral and 3.03% were bilateral. Segmented
branches of renal arteries were seen before
entering the hilum.
The variation in hilar structures was found in
total 27 cadavers (15 males and 12 females) and
42 kidneys, of which 21 were right and 21 left.
In 15.15% renal artery was present anterior to
renal vein. Total of 12.12% of accessory renal
arteries were found amongst which 9.09% were
unilateral and 3.03% were bilateral. Segmental
branches of renal arteries were seen before
entering the kidney 14 on left and 13 on right
side, total of 27.27%. Two or more renal veins
were found 14 on left side and 13 on right side,
amongst which 9 cadavers showed bilateral
variation of renal veins. Amongst the 99 kidneys
dissected, 5 kidneys were lobed, 5 were cystic
3 had triplicate pelvis and 1 had no ureter.
The statistically significant differences were not
observed (p>0.05) between the right and left
renal parameters. But the differences which are
frequently seen i.e. length of left kidney greater
than the right was also found in the present
study, resulting in greater breadth and thickness
on the right side possibly due to presence of
liver on right side which prevented its vertical
growth, so the right kidney showed broadening
and thickening. The gender based differences
were also not found to be statistically signifi-
cant, but male gender did have higher values
compared to females.

Though there are few studies performed on the
morphometry of kidneys in children, same are

scarce in adult subjects. Only a few reports have
been published on renal measurements in adults
[24]. It was reported that changes in kidneys
length, width and volume could be associated
with atherosclerotic kidney disease, arterial hy-
pertension, renal vascular disease and diabe-
tes mellitus or indicative of these [20]. The
knowledge about renal dimensions is also use-
ful in managing the patients with vesico-ureteric
reflux which alters the morphometric profile of
kidney [25]. Renal sizes depends on different
factors, including gender, body size and body
mass index. Ethnic differences due to above
variables are therefore expected. While data at
normal ranges of renal dimensions are available
from western literature, little data are available
from the Indian subcontinent [16].
Weight of Kidney: In the present study, there
was a wide range in weight of kidneys as few
kidneys were found to be atrophic and few were
large and cystic. So both mean and median are
calculated. The smallest kidney (Fig. 1) was 16
gm in weight, which appeared to be atrophic.
The largest kidney was 206 gm in weight be-
cause of presence of a large solitary cyst (Fig.
2) at its upper pole.

Fig. 1: Smallest Kidney (16gms).

Fig. 2: Largest Kidney
(206gms) with large
solitary cyst.
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The mean weight of left kidney came out to be
103.6 gm (S.D=30.45) Median of left kidney was
101 gm. The mean weight of right kidney was
104.8 gm (SD=34.53) Median of right kidneys
was 108 gm. The average of means of the right
and left kidneys was 104.2 gm.
Though age of cadavers is not taken into con-
sideration in the present study, which is a short-
coming, but most of the cadavers are above 60
years of age. According to Alam [26], weight of
kidneys increased up to 40yrs, and then
declined. Kidneys weighed about 130 gm accord-
ing to Sinnatamby [27]. Anderson et al said,
kidney lose its functioning cells with age that
do not have the ability to divide. From 4th

decade to 8th decade of life, the human kidneys
lose approximately a fifth of their weight as stud-
ied by Maclachlan [28], Basmajinan [29] stated
that in adult, the kidney weighed about 130 to
150gms. Mullick [30] worked on Bangladeshi
population and found the average weight of the
kidney is 113gms. Hamida Khatun [5], too stud-
ied kidneys on Bangladeshi population and
found the mean weight to be 92.08 gm and
stated that their population had considerably
lower weights in comparison to the western
people. The current study too demonstrated
mean weight of 104.2gms and had almost simi-
lar results like the above study.
Length of Kidney: In the present study the mean
renal length on left side came out to be 8.80+
1.88cms on the right side 8.69+ 1.34cms, and a
range of 7-11.8 excluding the small atrophic kid-
ney. Though not statistically significant but left
was longer than the right kidney.
In the clinical setup, for everyday situations,
measurements of renal length are recommended
since the measurement is easy and the obtained
values could be compared with values in the
reference figures. Emamian et al [24] reported
that the median renal lengths were 11.2 cm on
left side and 10.9cm on right side. According to
a study by Shin et al (2009), the mean right and
left renal lengths were 10.7+0.76 and 90.9+ 0.72
cm respectively and left kidney was significantly
(p<0.05) longer than right kidney. According to
Mounier-Vehier et al [4], the size of a renal kid-
ney was variable from one to another, decreas-
ing after the age of 70 [24]. The normal values

Shweta B Shambharkar, Shabana Borate, Amandeep Kaur Ratta, Suresh Gangane. MORPHOLOGICAL STUDY OF KIDNEY IN CADAVERS OF
WESTERN MAHARASHTRA REGION.

cited were 11+02 cm, the kidney being consid-
ered small for any intervention if it is below 8
cm [31]. The average renal length observed by
Buccholz et al [13] was 10.4 + 0.8 cm and was
probably a reflection of the relatively small body
size of south east Asian. Autopsy findings of
renal biometry in Indian population yielded com-
parable results with kidney length ranging
between 9.1 – 9.9 cm (Sahni). In contrast, Nige-
rians had been reported to have larger kidneys
lengths averaging 10.3 – 10.6 cm with likewise
result in Mexican population [32,33]. Sampaio
and Manderim-de-Lacerda [14] in 1989 studied
renal morphometry stating average renal length
10.97cm and 11.21cm for the right and left
kidneys respectively. In Bangladeshi’s the aver-
age length was 9.9cm according to Mullick [30]
and in a range of 7-11.5cm (Average 8.99 cm)
according to Hamida [5].
The result of present study and other Indian stud-
ies as stated in Indian journal of Medicine in
2014 and a study by Murlimanju [2] was that
the mean renal length in an Indian population
was smaller than Caucasians, Brazilians, Kore-
ans and Japanese Population, but closer to
Pakistanis, Malaysians, Nigerians, Jamaicans
and Bangladeshis. The reasons for this was
ascribed to be due to difference in height,
weight, BSA, BMI and other anthropometric mea-
surements amongst races. The authors have
shown a positive correlation between renal
lengths and weight, height, BMI [16] and this
had been corroborated  other study [34]. It was
also worthy to note that no significant differ-
ence were found between the mean left and
right renal lengths or gender dependent differ-
ences [16], whereas such differences were ob-
served in studies on western population [20].
Presence of liver on right side with less spatial
growth of the corresponding kidney and greater
blood flow to the left kidney on account of a
shorter left renal artery were explanations
hypothesized [24].
So, a standard for Indian population should be
set on the basis of South East Asian or Indian
Studies. Renal size of 9cm, widely accepted as
the cut-off to indicate irreversible renal disease
in most populations [13,20] was a size mainly
seen in normal and healthy Indian adults [16].
Asymmetry indicated a renovascular etiology,
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especially when associated with chronic renal
failure, hypertension or low-grade proteinuria
[35, 36, 37, 38].
Breadth and Thickness of kidney: The breadth
of the kidney in the present study came out to
be 4.08 + 0.57 on left side and 4.085 + 0.55 on
right side. The thickness of kidneys in present
study was 3.30 + 0.59 on left side and 3.32 +
0.66 on right side, demonstrating a considerable
thickening of right kidney compared of left. The
mean breadth of kidney as studied by Muthsami
[16] was 4.5 + 0.42. Mullick30 observed breadth
and thickness as 4.6cm and 3.7cm respectively
in Bangladeshis, Hamida Khatun [5] got the val-
ues of breadth and thickness as 4.08cm (3.65cm)
and 1.78cm (1.14-2.87cm) respectively.
Murlimanju [2] studied the upper and lower pole
separately. The mean width at superior pole of
right kidney was 5 + 0.7cm. the width at inferior
pole of the right and left kidneys were 4.8+0.6cm
and 4.5 + 0.7cm respectively. The mean thick-
ness of the superior pole of the right and left
kidneys were 3 + 0.4 cm and 3.2 + 0.5 cm re-
spectively. And the mean thickness of the    in-
ferior pole of the right and left kidneys of the
inferior pole of the right and left kidneys were
3.1 + 0.4cm and right and left kidneys were 3.1
+ 0.4 cms and 3.2 + 0.5 cm respectively. This
study showed no statistical significance
between right and left kidneys related to width
and thickness. The present study was quite con-
sistent with the above study.
A study by C. Surcel [3] stated the values of
breadth as 5.19 + 0.78 cm in right kidney and
5.17 + 0.82 cm in left kidney; anteroposterior
diameter or thickness of right kidney was 5.37 +
0.8cm and left kidney was 5.29 + 0.82 cm and
showed a statistical significance (p < 0.001)
between right and left kidneys. The kidneys
became wider and thicker with age, possibly
because of relaxation of abdominal wall with
age, so that kidneys are less squeezed in older
individuals. Right kidneys squeezed more
because of liver, so wider [24].
Position of kidney in relation to spine: The
present study had showed that most of the
cadavers (69.38 %) had right kidneys at a lower
level than the left (Fig. 3). But some cadavers
presented both kidneys at the same level. This
could be possibly because of smaller size of
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kidneys which remained caudal in their location.
The influence of kidney position on its size is
obvious, as it is positioned further cranial and
dorsal, the longer the kidney is. These data are
known in particular with cases of pelvic kidney
localization [39, 40].

Fig. 3: Position of Kidney in relation to spine (right lower
than left).

Helm found that the right kidney was lower than
the left in two-thirds of cases, and that in males,
the kidneys were approximately one-half of the
height of a vertebral body higher than in females.
In most cases, the upper pole of the kidney was
at the level of T11-T12 while the level of lower
pole varied from the top of L3 to L3-L4 inter-
space. Budinger studied that in most cases, the
upper poles were at the level of T11-T12 and
the lower poles were opposite L3-L4. Moody and
Van Nuys studied roentgenographically that in
males, the upper and lower poles on the right
were at the level of T12-L1 and L3-L4 respec-
tively, while the upper and lower poles on the
left were at the level of T11-T12 and L2-L3
respectively. In females, the corresponding
levels on the right were T12-L1 and L3-L4 and
those on the left were T11-T12 and L2-L3.
Edsman [41] evaluated roentgenographically
that the centre of right kidney was on an aver-
age 0.2 unit cranial to the upper third of L2 and
the left kidney was 0.5 unit caudal to the lower
third of L1. Guido Currarino [17] stated the
position of renal pelvis in relation to spine with
most common location between L1-L2 interspace
and lower half of L2 on right side, and the lower
half of L1 and upper half of L2 on left side.
In the present study, hilum of right kidney was
mostly at the level of upper border of L2 and
between L1-L2. On the left side, the hilum of



Int J Anat Res 2020, 8(3.2):7680-91.    ISSN 2321-4287 7688

most kidneys was at the level of lower border of
L1 (Figure 3).

Table 13: Position of Kidney in Relation to Spine.

Position of Kidney with 
Relation to Spine

At Same Level 15 (30.61 %)
Right Kidney at Lower Level 34 (69.38 %)

Cortical Width: The present study results of
mean cortical width came out to be 0.76 +- 21cm
on left side and 0.75 +- 0.22 cm on right side.
Mounier-Vehier et al [4] studies that cortical
thickness was a good morphological market for
the diagnosis of acute renal disease. According
to his study, the mean cortical thickness on right
side was 0.91 +- 0.06cm and on left side was
0.92 +- 0.1cm in control kidneys had mean
cortical thickness of 0.66 +- 0.16cm and the
contralateral non-stenotic kideys had mean
cortical thickness of 0.79 +- 0.14cm. this study
suggested that cortical thickness is a good
marker of ARD, considering that they occur
earlier than the reduction of kidney size. It also
revealed significant lesions in contralateral
kidneys without stenosis displaying the conse-
quences of atherosclerotic disease and chronic
hypertension [35,36,42,43,44] According to C.
Surcel [3], the mean cortical width of right kid-
ney was 0.65 +- 0.19cm and of left kidney was
0.64 +- 0.2cm. He stated that length cortical
width, parenchymal width remains high until fifth
decade of life and thereby decrease for both
sexes. There are linear correlations between
height of an individual and BMI Cortical width
and Parenchymal width.
Renal atrophy could be a direct consequence of
renal hypoperfusion [45,46]. Activation of renin-
angiotensin system due to hypoperfusion has
several deleterious effects such as inducing tu-
bule-interstitial atrophy [35,36,46,47] and renal
vascular lesion like nephrosclerosis
[37,43,44,45,46,47]. Mean cortical thickness
could help clinician recognize when revascula-
rization is indicated. Prince et al studied the
cortical area and identified a threshold of 800
mm2 that allowed to distinguish between con-
trol kidneys from post-stenotic kidneys. Simi-
larly, Mounier-Veheir4 identified a threshold of
8mm for mean cortical thickness.
Very few Indian based studies are available in
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context with cortical thickness, but going with
the study by C. Surcel [3] and Glodney [20] and
considering the ethnic differences our kidneys
were comparatively smaller and threshold value
should be set at a lower limit. In this study 9
kidneys out of 99 demonstrated very low corti-
cal width of less than 0.31cm.

Fig. 4: Cross-section of Kidney.

Fig. 5: Compression of
parenchyma by a large
cyst.

Table 14: Showing No. of Kidneys with low Cortical
Width.

Cortical Width
Right Left

Normal 45 45
Less Than Normal 5 4

Parenchymal width: In this study, the mean PW
on right side came out to be 1.95 +/- 0.36and on
left side 1.96 +/- 0.38cm consistent with vari-
ous other studies. 8 out of 99 kidneys had very
less parenchymal width. i.e. below 1.47 cm.
Table 15: Showing No. of Kidneys with low Parenchymal
Width.

Parenchymal Width
Right Left

Normal 47 44
Less Than Normal 3 5
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CONCLUSION

Glodney [20] studied the morphometrical dimen-
sions of kidney and stated a mean parenchymal
width of 1.54 +/- 0.28 on right side and 1.58 +/-
0.27 on left side. In men it was 1.63 +/- 0.27 on
right side and 1.65 +/- 0.24 on left side. In
women, it was 1.45 +/- 0.26 on right and 1.5 +/
- 0.24 on left side. Gender BMI height absence
of contralateral kidney is the factors influenc-
ing cortical width, parenchymal width and length
of the kidney. A study by Muthuswami16 gave a
mean value of parenchymal width to be 2.04 +/
- 0.2 cm and demonstrated a significant differ-
ence between right and left kidneys, but no gen-
der difference. Age-group wise analysis showed
significant decrease in parenchymal width be-
yond seventh decade.
According to Okoye [15] the range of values of
RPT was 1.40-2.4 and the corresponding mean
values were 1.91 +/- 0.20 and 1.95 +/- 0.19cm
for the left and right kidneys respectively. It also
showed a strong positive correlation between
RPT and RL. It stated that renal parenchymal
thickness of 1.40 cm or less should not be
biopsied. No gender difference in RPT was
found.
Roger [48] stated that like renal length, paren-
chymal thickness gives an indication of the chro-
nicity of renal failure. However, some patients
with parenchymal thickness 1.5cm or less still
have potential for improvement. So this mea-
surement alone should not be used to obviate
renal biopsy.
Polcystic kidney disease significantly replaced
the parenchyma and caused its thinning and fi-
brosis. A few polycystic kidneys had been found
in the present study with parenchymal thinning
(Figure 5).

It can be concluded that ethnicity considerably
affects the parameters, so more Indian based
studies are to be done so that they could be used
as a reference. Establishing anatomical dimen-
sions is necessary for defining the pathological
changes in the kidney. The present study can be
used as a reference for anatomical dimensions
of kidney to surgeons, radiologists and neph-
rologists.
Similarly, the knowledge of renal-vascular
anomalies is of immense importance in various
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