
Results: 52 men and 96 women with a mean±SD age of 38.6±15.27 years underwent 

sonography. The mean±S Drenal cortical thickness of our population was 9.16±2.04 mm.The 

mean±SDrenal cortical thickness was 9.81±1.95 mm for right kidney, 10.15±2.13mm for left 

kidney. The mean±SD length of our population was 94.93±9.02 mm.The mean±SD renal length 

was 94.56±8.67mm for right kidney ,100.04±9.37mm for left kidney .

Conclusions: Renal cortical thickness and length varies with many variables including gender, 

height and decreases in chronic kidney diseases.  The results of this study can be used for 

evaluation of renal cortical thickness and renal lengthto determine abnormal clinical conditions.

INTRODUCTION

Ultrasonography is one of the several methods used to evaluate renal morphology. Different 

studies show that ultrasonography is a rapid and non-invasive diagnostic method for renal 

diseases and also the first method of choice for screening and follow-up of patients and healthy 

people1.Moreover, ultrasonography has been shown as a proper way for studying acute 

rejection of the transplanted kidneys, renal collagen-vascular diseases, and diagnosis of renal 

cystic lesions2,4.As the change in renal cortical thickness (RCT) is an important sign of renal 

disease, ultrasonographic measurement of renal cortical thickness has been suggested as an 

index  for studying the health status of the kidney. Measurement of renal cortical thickness is 

used for differentiation between acute and chronic renal failure5.Although different measures 
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Background/Objective: Renal cortical thickness and renal length are  important indices for 

many renal diseases. Ultrasonography has been introduced as an effective method to determine 

different renal measurements. The objective of this study is to determine the sonographic 

measurement of renal cortical thickness (RCT) and renal length in adults with normal renal 

function in karimnagar population.

Patients and Methods: 148 healthy subjects aged 18-70 years with no history of renal diseases 

were studied prospectively. These patients had normal Creatinine values. They also had a 

normal kidney sonography. Gray scale sonography was used to measure the distance between 

the outer border of the medulla and the renal capsule, presenting as Renal cortical thickness and 

bipolar length was measured from upper pole to lower pole in sagittal plane.

ULTRASONOGRAPHIC MEASUREMENT OF RENAL CORTICAL THICKNESS AND RENAL 

LENGTH IN ADULTS WITH NORMAL RENAL FUNCTION
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 All participants history of previous or present renal diseases was taken.
 A personal information form including age and gender of the participant was completed. 

Patients and Methods

have been reported for normal renal cortical thickness in various references, measurement of 

renal cortical thickness, just like other body sizes, depends on race and body mass. Ablett et al, 

showed that in normal adult kidneys, sonographic bipolar renal length measurements are 

reasonably reliable andpractical6.There has been no study to determine the measurement of 

renal cortical thicknessand renal length based on the demographic characteristics of our 

population.Therefore, the objective of this study is to measure the sonographic values of normal 

renal cortical thickness and renal length in karimnagar population.

 This cross-sectional study was conducted from september 2018 to July 2019. 159 

patients 18 to 70 year old from Prathima institute  of medical sciences were enrolled in this study. 

Institutional ethical committee approval was granted, and an informed written consent was 

signed by eachpatient.

Exclusion cr i ter ia:  pa t ien ts  w i th  f requent  ur inary  t rac t  in fec t ions  (UTI ) , 

obstructivenephropathy,polycystickidney,abnormal urinary or biochemistry laboratory tests in 

their history malignancy and tumors are excluded from the study.

Inclusion criteria
Age 18 to 70 years satisfying exclusion criteria
Ultrasonography of all participants was carried out.
All ultrasonographies were performed by the same radiologist. 
Gray scale sonography was preformed for all subjects, using a 
3.5-5 MHz multi-frequency curvilinear probe (Philips ultrasound 
machine). Participants were examined in supine oblique 
positions, left and right for each kidney and the distance between 
the renal capsule and the external margin of the hypoechoic 
medulla was measured for each kidney (Fig. 1).Bipolar length 
was measured from the upper pole to the lower pole in the 
sagittal plane.
Data were analyzed by Microsoft Excel 2007 version.
Data were presented as mean and mean±SD.

Fig.1. The sonographic view of the
measurement of renal cortical

thickness(white arrow) and renal 
length(red arrow)
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Results

Of the 159 volunteers, 11 were excluded from the study because of the renal abnormalities found 

in the history, physical examination or sonography. 3 participants had a history of Urinary tract 

infections, 6 had a history of calculi, two had pyuria.
Of 148 studied participants, 52 (35.13%) were male and 96 (64.86%) were female.
The mean±SD age of participants was 38.6±15.27 (range: 20–70) years.
In our study, the renal cortical thickness mean±S Dof kidneys was 9.16 mm±2.04.
The mean±S Drenal cortical thickness was 9.81 mm±1.95 for the right kidney and 10.15 

mm±2.13 for the left kidney .
The mean renal cortical thickness was 9.79 mm in men and 8.9 mm in women 
In men, the mean renal cortical thickness of the right and left kidneys was 9.79mm and 9.8mm  

respectively.
In women, the mean renal cortical thickness of the right and left kidneys were 9.83mm and 10.34 

mm, respectively .
In our study, the mean±SD length of kidneys was 94.93 mm±9.02.
The mean±SD length was 94.56±8.67mm and100.04±9.37mmfor the right and left kidneys, 

respectively. 
In men, the mean Renal length of the right and left kidneys was 92.22mm and 97.56mm  

respectively. 
In women, the mean Renal length of the right and left kidneys was 95.88mm and 101.44mm  

respectively. 

Discussion

 Ultrasonography is a common examination which has been performed for assessment of 

renal anatomy3. Ultrasound is useful for diagnostic and prognostic purposes in chronic kidney 

diseases .When disease progresses there is decreased renal size and cortical thinning7. 
The kidney is divided into parenchyma and renal sinus. The renal sinus is hyperechoic and is 

composed of calyces, the renal pelvis, fat and the major intrarenal vessels. In the normal kidney, 

the urinary collecting system in the renal sinus is not visible, but it creates a heteroechoic 

appearance with the interposed fat and vessels. The parenchyma is more hypoechoic and 

homogenous and is divided into the outermost cortex and the innermost and slightly less 

echogenic medullary pyramids10.
 The length of the adult kidney is normally 10–12 cm, and the right kidney is often slightly 

longer than the left kidney10,11. 
 The adult kidney size is variable due to the correlation with body height and 

age10,11,13,14.  Cortical thickness should be estimated from the base of the pyramid and is 

generally 7–10 mm. If the pyramids are difficult to differentiate, the parenchymal thickness can be 

measured instead and should be 15–20 mm.
  Although renal volume is the most accurate measure of renal size, kidney length is the 

most clinically useful measurement of kidney size because it is simple to obtain and minimally 

affected by interobserver variability. kidney length is especially important in distinguishing Acute 

Kidney Injury from Chronic Kidney Disease.
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 Most of the previous studies have measured the length of the kidney and its relation with 

other factors. Few studies have evaluated the renal cortical thickness and its relation with some 

other factors such as age, gender, weight, and height. We know that renal cortical thickness 

depends on ethnicity and some environmental factors. To establish some preliminary data on our 

population, we determined the Renal cortical thicknessand renal length in subjects without 

known renal diseases .
 In the two other studies using arteriography, the normal renal cortical thickness has been 

reported as 5–12 mm in one8and 5–8 mm in another9.The above results are in approximate 

agreement with our findings (mean±SDrenal cortical thickness of 9.16 mm±2.04). The variation 

in cortical thickness is a reflection of the wide range of renal size and configuration of the 

collecting system. In kidneys with short and stocky infundibuli, the cortex appears thicker than in 

kidneys with elongated, spideryinfundibuli8.Some references report that the renal length 

decreases by aging5and that we expect renal cortical thickness also to decrease by age. 
 Finally, it seems that more population-based studies with a larger sample size are 

necessary to establish the normal values of the karimnagar population to set the local 

referencevalues.
 Renal cortical thicknessand renal length are mostly useful in differentiating chronic and 

acute renal insufficiency, because in most chronic kidney disease, renal cortical thinning would 

be present; on the other hand, in acute states of renal failure, we do not expect a decrease in 

Renal cortical thickness and renal length.
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