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Morphometric Parameters of the Human Adult Kidney:
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SUMMARY: The purpose of this study was to determine the anatomic parameters of the kidney in adults. The Renal lengths,
width at superior and inferior poles, thickness at the superior and inferior poles were measured in 151 adult cadavardkigitiatys.
vernier caliper was used for performing the measurements. The data were statistically analyzed. The mean renal lergdh9xas 8.9
on the right side and 9410.9 cm on the left side. The mean width of the superior pole of the right kidney wa8.8.8m and the left
kidney was % 0.7 cm. The width of inferior pole of the right and left kidneys were 0.8 cm and 4.% 0.7 cm respectively. The mean
thickness of the superior pole of the right kidney wa®3! cm and left kidney was 3:20.5 cm. The mean thickness of the inferior pole
of the right and left kidneys were 3t10.4 cm and 3.2 0.5 cm respectively. There was no statistical significance with respect to the
length of both the kidneys. However there was some data on width and thickness among the right and left side showedde differe
which was significant statistically. The present study has provided additional information on the renal morphometry voeicii wgk
to the surgeons and radiologists.
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INTRODUCTION

The deviation of renal parameters from establishegiccurate and reproducible normal parameters are of
normal values is an important criterion in diagnosing kidneiynportance. Hence the objective of present study was to de-
disease (Kadioglu, 2010; Han & Babcock, 1985). In the statermine the anatomical renal dimensions in adult kidneys. The
dard textbook of nephrology, the normal length of the kidngyurpose was to establish anatomical reference values for re-
was described as #11 cm on the right side and 1&5. cm nal length, width and thickness.
long on the left side (Parislet al, 1995). The other authors
(Anderssoret al, 2007; Madsen & Tisher, 2004) described
the parameters like length as 11 and 12 cm long, 5 and 7 to IATERIAL AND METHOD
cm width, 2.5 and 3 cm thick for the right and left kidneys
respectively. Glodngt al (2009), reported that there is a wide
range in kidney sizes. The kidneys of less than 8 cm long as  The present study included 151 adult kidneys which
well as more than 14 cm could be normal. They proposed thegre obtained from anatomy laboratory, of which 69 belonged
these types of kidneys should not be misunderstood as a sigrihe right side and 82 were of left side. All the specimens
of cirrhotic kidney or acute renal failure. There are few dataere preserved in 10% formalin solution. The perinephric fat
available in the literature on renal morphometry which werand renal fascia were removed in all the specimens. The
obtained from the radiological investigations like ultrasoundidneys which had gross pathological changes were excluded
computed tomogram and nuclear magnetic resonance. Butthem the present study. The length of each kidney was
anatomical studies on renal parameters are scarce ameasured from the uppermost edge of the superior pole to the
particularly from India are not reported. Since the therapeutiowest edge of inferior pole. The widths at superior and infe-
decisions are often based on the results of measuremenits, poles, thickness at superior and inferior poles were also
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measured. The measurements were performed by using digital  In the clinical setup, for everyday situations,
vernier caliper by the same two persons. The results weneasurement of renal length is recommended since the
presented as mearSD. Dimensions were analyzed betweemeasurement is easy and the obtained values could be
the right and left sides. The independent ‘t’ test was usedd@ompared with values in the reference figures and tables
compare the means between right and left kidneys. TkEmamianet al). Emamianet al reported that the median
statistical significance was set at p<0.05. Analysis wagnal lengths were 11.2 cm on left side and 10.9 cm on the
performed by using the SPSS version 11.5. right side. According to a study by Skital (2009), the mean
right and left kidney lengths were 1&D.76 and 10.2 0.72
cm respectively. The left kidney was significantly (p<0.05)
RESULTS longer than right kidney. The ultrasonographic measurement
of thickness was reported as 43 and 46 mms for the left and
right kidneys respectively (Emamianal). Kanget al (2007),

The mean renal length, superior pole width, thicknesaeasured the renal parameters in renal transplant donors, after
and inferior pole width, thickness of the right and left kidneysephrectomy, the kidneys were clamped before anastomosis,
are shown in Table I. The statistically significant differencethe length, width, thickness and weight were measured using
were not observed (p>0.05) between the right and left rerskrilized vernier calipers and excluding as much perinephric
length, width at superior pole and thickness at inferior poléat as possible.

However the width at inferior pole of right kidney was larger
than the left (p=0.01) and the thickness of superior role was It was reported that, there will be some error in
higher on the left side than right side (p=0.00). ultrasound measurements of kidney length and caution should
be done when incorporating the ultrasound measurements into
surgical decision making (Ferret al, 1997). Moorthy &
DISCUSSION Venugopal (2011) critically analyzed the advantages and
disadvantages of various methods of renal morphometry by
reviewing the literature. It was reported that the volume of
Though there are few clinical studies performed on thight kidney was significantly smaller than that of the left and
morphometry of kidneys in children, same are scarce in adplbssible explanation given for this was that, since the spleen
subjects. Only a few reports have been published on remasmaller than the liver, left kidney has more space for growth.
measurements in adults (Emamédal, 1993). It was reported Another explanation given was that, because the left renal
that the changes in kidney length, width and volume could lagtery is shorter and straighter than the right one, increased
associated with atherosclerotic kidney disease, arteriaslbod flow in the left artery might result in relatively increased
hypertension, renal vascular disease and diabetes mellitusyolume (Emamiaret al). As judged from the renal shape
be indicative of these (Glodrst al). A short kidney length index, kidney becomes relatively wider and thicker with age.
allows chronic renal failure to be easily distinguished frorithe possible explanation given for this was relaxation of the
the acute renal failure with normal or enlarged values (Thakabdominal wall with age, so that kidneys are less squeezed in
et al, 1997; Emamiaret al). The knowledge about renal older individuals. This would also explain the broadening
dimensions is also useful in managing the patients with vesiadich becomes more pronounced for the right kidney, which
ureteric reflux which alters the morphometrical profile ohas been squeezed more because of the liver (Ematian
kidney (Dixitet al, 1994). A change in the renal dimensionsl.). It was reported that the kidney becomes shorter and
from one examination to the next might be an indicator dhicker with age (Emamiaat al) and that no significant
presence or progression of disease. The renal measuremaggs-related changes occur in the kidney length until the age
are clinically relevant and are used frequently as the basis fidrsixty, but its size significantly decreases after the seventy
making clinical decisions (Cheomyg al, 2007). years (Leeet al, 1999).

Table I. Showing the comparison of the morphometric data on right and left kidneys (n=151).

Vauesincm Right side (n=69) Left side (n=82) Statistical significance
Kidney length 8.9+0.9 9.1+0.9 p=0.28
Width at superior pole 4.9+0.6 5+0.7 p=0.61
Thicknessat superior pole* 3104 3.240.5 p =0.00
Width at inferior pole* 4.8+0.6 4.5+0.7 p=0.01
Thicknessat inferior pole 3.1+04 3.240.5 p=0.19

Values are meaf SD, statistical significance (Independent t-test) *p<0.05
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The literature search revealed only one anatomicBut the thickness at superior pole was more for the left kidney
study (Sampaio & Mandarim-de-Lacerda, 1989) on the rand the width at inferior pole was more on the right side.
nal morphometry in which the measured parameters includétese findings though seem to be not significant clinically;
the length, width of superior and inferior poles and th#hey provide a reference among the scientific community in
thickness. The average lengths were 10.97 cm and 11.21ttw literature.
for the right and left kidneys respectively. The other
parameters which were measured in that study were, width ~ The present study has some limitations as sex of
of the superior pole (right kidney, 6.40 cm and left kidneyubjects was not taken into consideration. This might be a
6.48 cm), width of the inferior pole (right kidney was 5.5%otential limitation of the present study. The effect of sex on
cm and left kidney was 5.39 cm) and the thickness of righenal length has been observed in the literature (Han &
and left kidneys were 3.21 cm and 3.37 cm respectiveBabcock; Cheongt al). The interobserver and intracbserver
Their results (Sampaio & Mandarim-de-Lacerda) observedriations were also not evaluated in the present study. Since
that the left kidney presented greater length, greater widtie kidneys were fixed with formalin, this also has some
and greater thickness than the right kidney. influence on the results. The present study observed that the

clinical data showed higher values compared to anatomical

In the present study, the measured parameters (Tableasurement values. In anatomical anthropometry of the
I) were lesser in size compared to the Brazilian study bydneys, the coverings of the kidney which include perinephric
(Sampaio & Mandarim-de-Lacerda). These lesser valué, renal fascia are removed. But the clinical morphometry
might be because of racial variations. We believe that, itligs included them also into consideration. This factor should
not a surprise that the generally built gracile Indian subjedte kept in mind and is important in the clinical scenario.
have shorter renal dimensions than the typically more
robustly built Brazilian subjects. Most of the studies in the A search of the Indian literature revealed that there is
literature observed that the left kidney is longer than th@ot an established anatomical data for renal dimensions. The
right, but in our study there was no statistical significanaesults of the present study could be used as a reference for
among the right and left kidneys with respect to the lengtthis purpose since establishing an anatomical dimension is
This finding has also been observed in the other studiescessary for defining the pathological changes in the
earlier by few authors (Han & Babcock, 1985). The presekidneys. We believe that the present study has determined
study also observed that the width at the superior pole atid anatomical dimensions of kidneys which might be used
thickness at inferior pole were same for both the kidneyas a reference by the clinicians.
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RESUMEN: El propdsito de este estudio fue determinar los pardmetros anatomicos del rifion en los adultos. La longitud renal,
ancho de los polos inferior y superior, y grosor de los polos superior e inferior se midieron en rifiones de 151 cadége ®s atilidtd
un caliper vernier digital para realizar las mediciones y los datos fueron analizados estadisticamente. La longitud fiueda6ral
cm en el lado derecho y 20,9 cm en el lado izquierda. El ancho promedio del polo superior del rifién derechatfyé 4r8 y del
rifién izquierdo fue 50,7 cm. El ancho promedio del polo inferior del lado derecho e izquierdo rifiones fues®6 48 y 4,%0,7 cm,
respectivamente. El grosor promedio del polo superior en el rifion del lado derechf,fuen3 y el izquierdo 3#D,5 cm. El grosor
promedio del polo inferior del rifion del lado derecho e izquierdo fueraf d,tm y 3,20,5 cm, respectivamente. No hubo diferencia
significativa en relacién con la longitud de los rifiones. Sin embargo hubo algunos datos en ancho y grosor entre el éado derech
izquierdo que mostraron diferencia significativa. El presente estudio ha proporcionado informacion adicional sobre laimncefahetr
gue puede ser de utilidad para los cirujanos y radiologos.

PALABRAS CLAVE: Polo Inferior; Rifidn; Distancia; Morfometria; Polo Superior.
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