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ABSTRACT

A morphometric study was done on 100 human kidneys by using IADSA 
in potential renal donors. Any donor with a pathology was excluded and 

their age ranged from 15 to 80 years. The result of renal measures showed 
the following averages: right kidney length 118.5mm (+/- 12mm), left kidney 
length 122.6mm (+/- 14mm). Thickness of right kidney was 59.8mm (+/- 
4mm) and left kidney was 54.8mm (+/- 3mm). Left kidney presented usually 
greater length and the right kidney presented with greater width.
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INTRODUCTION

To recognize anatomical variations it is necessary to establish the normal 
pattern of the human body. Both the body as a whole, and its internal 

organs and parts, show certain flexibility of size, form, structure and position. 
Such fluctuation within a commonly experienced range is considered as 
normal variations; nevertheless any departure beyond these limits is classified 
as anomalies or malformations [1]. Variations in the renal morphometry are 
no exception to this universal phenomenon.

Variations in the renal morphometry including their length and thickness are 
very common. It is not only ludicrous but also dangerous to suggest that both 
kidneys have the same dimensions.

Most of the anomalies are the persistent structures those do not disappear 
during the embryological process or occur due to a delay at the end of the 
development. As the kidneys ascend from the pelvis during the embryological 
development they receive their blood supply from the vascular structures 
close to them. In the ninth week of the intrauterine life the kidneys come 
in to contact with the suprarenal glands and the ascent stops. The kidneys 
receive their most cranial branches from the aorta. These are the permanent 
renal arteries. The permanent mesonephric arteries other than renal arteries 
are the middle supra renal, gonadal, and inferior phrenic arteries. This 
continuously changing blood supply of the kidneys as they ascend explains 
the high incidence of the variations in the blood supply to the kidneys [2].

Aim: To study the morphometric pattern of human kidney in potential 
Indian renal donors.

MATERIALS AND METHODS

Renal morphometry was studied in 50 subjects. The arteriograms were 
obtained from the department of Vascular and Interventional radiology of 
Seth G.S. Medical College & K.E.M. Hospital, Lower Parel, and Mumbai. 
The consent of the ethics committee was taken prior to the data collection 
and analysis. The total number of subjects studied was 50 out of which 24 
were males and 26 were females. The total number of kidneys studied was 
100. The subjects’ age ranged from 15 to 80 years (mean 49.5). Intra-arterial 
digital subtraction angiography was performed via per-cutaneous puncture 
through transfemoral approach.

OBSERVATION

Intra-arterial digital subtraction angiography was done in 50 subjects and the 
following result was obtained (Table 1-2) (Figure 1-2).

DISCUSSION

Variability is the law of life said Sir William Osler. Most variations are totally 

benign and some are errors of embryological development. The advent of 
more conservative methods in renal surgery has necessitated a more precise 
knowledge of renal dimensions. Many surgeons in the treatment of renal 
tuberculosis and calculus advocate partial nephrectomy. Familiarity with the 
normal renal anatomy and its vasculature including variants like presence 
of accessory arteries, early branching of artery, anomalous venous anatomy 
and ureteric abnormalities may influence the choice of the kidney for 
donor nephrectomy. This information is of paramount importance to the 
radiologists and surgeons for therapeutic interventions.

The differentiated observation of kidney sizes is of great significance 
clinically, as many diseases are associated with changes in kidney size [3]. The 
normal range is large [4], and what is “normal” depends on many factors. 
The influencing factors for size must be viewed individually to arrive at any 
relevant conclusions and information. In addition to kidney dimensions the 
renal vasculature can also be studied at a single go and hence potential renal 
donors may be included or excluded. The size of the kidney is important for 
transplantations.  While the leading anatomy text describes the adult kidney 
as 12 cm long, 6 cm wide and 3 cm deep [2], further review of the literature 
shows that renal size varies with age, gender, body mass index, pregnancy 
and co-morbid conditions [5-6]. Renal size may be an indicator for the loss of 
kidney mass and therefore, kidney function [5-6]. It is valuable in monitoring 
unilateral kidney disease through comparison with the other, compensatorily 
increased side [7] and for the discrimination between upper and lower urinary 
tract infections8. Renal infections/inflammations, nephrologic disorders, 
diabetes mellitus and hypertension are the most important co-morbid 
conditions affecting renal size [8-9]. Since the renal size is affected by various 
factors, it is necessary to first establish the normal values. The information 
available in the West may not be extrapolated to our population since the 
renal size may differ between ethnic groups and according to body size [10-
12]. While population-based studies are needed to establish the normal values 
for Indian individuals, in our study we determined the renal size in a group 
of individuals with no known renal disease and compared our findings with 
the literature.
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Right Kidney Left Kidney

118.5mm 122.6mm

Table 1. Average length of the kidneys.

Right Kidney Left Kidney

59.8mm 54.8mm

Table 2. Average thickness of the kidneys.
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Renal arteriography may be performed either for diagnostic purposes or as a 
baseline before an interventional procedure. Detection of any dimensional 
changes is required, such as in cases of renal transplantation and Reno 
vascular hypertension. 

CONCLUSION

In summary, normal values for kidney measurements are dependent 
on age, sex and body mass index. This has to be considered by the 
radiologists. Aberrations from these values can give valuable general clues 
and confirmations in the diagnosis of particular diseases. A slightly small 
right kidney may be considered as normal and a reference table has to be 
developed for routine evaluation. For the Indian population, normal kidney 

measurement values need to be developed by means of population-based 
studies.
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Figure 1) IADSA of left kidney length and width.

Figure 2) IADSA of the right Kidney length and width.
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