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ABSTRACT 

Introduction: Chronic kidney disease (CKD) is a global & local health problem. Serum 

creatinine (Scr) is an indicator of renal function. Ultrasound is a freely available safe, reliable 

imaging modality, commonly used to assess kidneys in CKD. Association of renal length and 

Scr in CKD is evaluated in this study, as such data is lacking for Sri Lankan population. 

Methodology: A descriptive cross sectional observational study was conducted at the 

Radiology Unit of the Base Hospital Tissamaharama from March to August 2017 (as a 

preliminary study of a large ongoing study), using 41 patients with normal Scr (control 

group) and 74 patients diagnosed with CKD. The Scr values done within the last three 

months were evaluated. Absolute renal length was measured ultrasonically by an experienced 

Radiologist, who was blind to the patient’s serum creatinine value, with Mind-ray ultra sound 

scanner. 

Results: Study population (n=115) consists of control group (n=41) and CKD patients (n=74) 

where 40% were females and 60% of were males. Mean age was 58.3 years & mean renal 

length in control group was 9.6cm and CKD group was 9.0 cm. A significant difference 

observed in renal length in control and CKD groups (<0.001) & a weak negative correlation 

between renal length and Scr value in CKD group (r=0.328). 

Conclusion: Absolute renal length in CKD was significantly lower compared to the control 

group. Weak negative correlation was established between absolute renal length and the Scr 

value, thus with the renal function. Further studies are needed to evaluate the relationship 

between relative renal length and serum creatinine values and to assess above parameters 

according to etiological categories of CKD.  
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INTRODUCTION 

Chronic kidney disease (CKD) is defined 

as reduced renal function for three or more 

months (1). CKD is a global health 

problem with a prevalence of 13·4% 

(11·7–15·1%) (2). It is becoming a major 

health problem in Sri Lanka over last two 

decades and a significant burden to the 

health sector.  

Ultrasound (USS) is a safe imaging 

modality freely available in developing 

countries like Sri Lanka, which does not 

involve with ionizing radiation. 

Sonographical measurement of renal 

length is an easy, reproducible and non 

invasive method. According to the 

available literature, no significant inter and 

intra observer renal measurement 

variability with USS, thus is a reliable 

imaging modality for assessment of renal 

length (3). Other available imaging 
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modalities like computer tomography, 

provide promising answer for renal 

measurements, with the cost of ionizing 

radiation exposure. For said reasons, renal 

USS is of value in the assessment of renal 

size in CKD patients (3,4,5,6).  Population 

specific analysis of renal size is important, 

as renal size varies with ethnicity (7).  

Serum creatinine (Scr) value is an 

indicator of renal function and cut off 

values are established to evaluate renal 

function and to diagnose renal impairment 

(8).  

The present study was aimed at evaluating 

the association between absolute renal 

length and serum creatinine values in CKD 

and to compare with that of healthy 

population. 

 

MATERIALS AND METHOD 

Present descriptive cross sectional 

observational study was approved by the 

ethical review committee of the Faculty of 

Medicine, University of Ruhuna and was 

conducted at the Radiology Unit of the 

Base Hospital Tissamaharamaya from 

March to August 2017 as a preliminary 

study of a large ongoing study. Present 

study included 41 patients with normal 

serum creatinine as control group and 74 

patients diagnosed with CKD. Study 

subjects were above 18 years of age. The 

serum creatinine reports that were done 

within the last three months, at the day lab 

of the Base Hospital Tissamaharamaya 

were included in this study. Following 

patients were excluded from the study; 

history of previous renal surgeries, acute 

renal insufficiency or on renal replacement 

therapy (haemodialysis, peritoneal 

dialysis, renal transplantation), fatty liver 

or any other liver disease and unwilling 

patients. All USS were performed by an 

experienced Radiologist, who was blind to 

patients serum creatinine value, with 

Mind-ray ultra sound scanner, using 

standard grey scale imaging with 3.5 MHz 

curved array transducer. Grey scale 

amplification and the time gain 

compensation curve were adjusted to 

acquire the best quality images. Single 

focus point was adjusted at the level of the 

kidney, while routinely using tissue 

harmonic imaging. All patients were well 

hydrated and are with full bladder at the 

time of imaging. Maximum pole to pole 

length (Figure 1) of each kidney was 

measured and recorded as the renal length 

(absolute). 

Descriptive analysis of data was done with 

mean, standard deviation, minimum and 

maximum values. Student’s t-test was used 

to evaluate the differences between two 

groups. Correlation between the variables 

was assessed with Pearson correlation co-

efficient. 

 

RESULTS 

Study population (n=115) consisted of a 

control group (n=41) and diagnosed CKD 

patients (n=74). Forty six (40%) of them 

were females and 69 (60%) were males. 

Average age was 58.3 years (range 20 – 89 

years). Average renal length in the control 

and CKD groups are shown in Table 1. 

The results of Student t-test comparing the 

renal lengths of control and CKD groups 

are presented in Table 2. Serum creatinine 

values of respective groups are shown in 

Table 3. Figure 2 demonstrates the 

relationship between the renal length and 

serum creatinine values. Pearson 

correlation co-efficient comparing serum 

creatinine values with renal length in CKD 

group shows weak negative correlation, r 

value was -0.328.   
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Figure 1: Renal length measurement using Ultrasound  

1-Renal length, 2-Medullary thickness, 3-Cortical thickness 

 

Table 1. Average renal length in the control and CKD groups 
 

 Renal length (cm) Control group CKD 

Right renal length. mean ±SD 9.98 ± 0.87 8.97 ± 1.3 

Right renal length: range 6.5 – 11.1 6.8 – 11.4 

Left renal length: mean ±SD 9.94 ± 0.75 9.0 ±1.3 

Left renal length: range 8 – 11.2 8.2 – 11.2 

 

 

Table 2. Student t-test results comparing renal lengths of control and CKD groups 
 

 T value P value Sig/ N.sig 

RK, control Vs CKD  5.29 <0.00001 Significant 

LK, control Vs CKD 4.89 <0.00001 Significant 

 

P value < 0.01 is considered as significant. RK– right kidney; LK – left kidney 
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Table 3. Serum creatinine values of control & CKD groups  
 

Serum creatinine (mg/dL) Control group CKD 

Mean serum creatinine ± SD 0.83 ± 0.15 1.89 ± 0.55 

Serum creatinine range 1.1-1.6 4.0-1.4 

 

 

DISCUSSION 

Natural history of CKD demonstrates a 

progressive decline in renal size with 

progressive loss of renal function (6,5).  

Present study analyzed the relationship 

between the sonograhically measured 

absolute renal length and serum creatinine 

value. Serum creatinine, an indicator of  

 

renal function, used to compare renal  

function and renal length in CKD and 

control groups. The results of the present 

study established a statistically significant 

deference in renal length between the two 

study groups, CKD and control groups. 

The renal length of the CKD group was 

 

Figure 2: Serum creatinine value Vs renal length 

 

significantly lower than that of the control 

group. This finding is in par with the 

results of previous similar studies (4). 

There was no significant difference in the 

renal length between right & left kidneys 

either within the control or within the 

CKD groups.  A weak negative correlation 

(r- 0.328) was established between the 

renal lengths and Scr values.  

Jovanovic et al. reported a strong negative 

correlation (-0.69) of the same parameters. 

They studied 49 CKD patients and 46 

healthy adults as a control group (9). As in 

the present study, they have also not 
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catagcategorized CKD patients according 

to the etiology of renal disease, therefore a 

similar methodology. Some authors have 

described an etiology related variation in 

renal length in CKD patients (4). Kokoris 

et al. have studied 126 patients with 

chronic kidney diseases with different 

etiologies, including Balkan endemic 

nephropathy, diabetic nephropathy, 

autosomal dominant polycystic kidney 

disease, primary glomerular disease and 

compared renal length with a control 

group. They have established a significant 

difference in renal lengths with different 

etiologies. Diabetic nephropathy (DMN) is 

recognized as a common cause of CKD in 

Sri Lanka (10), therefore it is assumed that 

our study sample must have a significant 

number of DMN. In DMN, the renal size 

initially increases (4). Therefore, the 

established weak negative correlation of 

renal length and Scr in the present study 

could be partially due to this etiological 

variation. However, considering the fact 

that Jovanovic et al. have reported strong 

negative correlation in above parameters 

with similar methodology a population 

specific variability of renal length might 

play a role in the findings of the current 

study.  

Absolute renal length was measured in the 

present study as maximum pole to pole to 

length of the kidneys. Previous studies 

have established a positive relationship of 

renal size with the height of the patient 

(4,9,11,12). In their studies, the relative 

renal length was calculated by dividing the 

absolute renal length (in millimeters) by 

the body height (in centimeters). They 

concluded that relative renal length as a 

better indicator of renal length compared 

to absolute renal length. Therefore, it will 

be of value to assess the relative renal 

length in order to investigate the 

association of renal length and renal 

function. 

 

CONCLUSION 

Findings of the current study established a 

significant reduction in absolute renal 

length in CKD patients when compared to 

the control group. 

Weak negative correlation was elicited 

between the absolute renal length and the 

serum creatinine value in CKD, therefore 

with the renal function. 

Further studies are recommended to 

evaluate the relationship between the 

relative renal length and serum creatinine 

values and to assess above parameters 

according to etiological categories of 

CKD. 
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