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ABSTRACT 

Objective: To determine correlation of ultrasonographic parameters with serum creatinine in patients with chronic kidney 
disease. 
Study Design: Prospective analytical study. 
Place and Duration of Study: Armed Forces Institute of Radiology & Imaging Rawalpindi, Pakistan from Apr to Sep 2023. 
Methodology:  Study included one hundred and sixty patients (n=160), reported to Armed Forces Institute of Radiology & 
Imaging Rawalpindi, with chronic kidney disease. Patient’s data including history and reason for ultrasonography was noted. 
Convenience sampling was performed after consent. Patient’s detailed history including previous comorbid conditions and 
treatment plan as well as radiological data on ultrasonographic markers like renal length, renal echogenicity, and 
corticomedullary differentiation and renal functions were also noted. Correlation coefficient analysis, the relation between 
serum creatinine and ultrasonographic parameters was evaluated. 
Results: Out of total one hundred and sixty patients (n=160), 121(76%) were male and 39(24%) were female. Mean serum 
creatinine for Grade 1, 2, 3 and 4 was 2.92±1.25 mg/dl, 4.00+1.51 mg/dl, 3.90±1.69 mg/dl and for 8.42±3.94 mg/dl 
respectively. Renal cortical echogenicity and serum creatinine (r=0.499) and mean renal parenchymal thickness (r= -0.157) 
were shown to be correlated and statistically significant. 
Conclusion: There is a stronger correlation between serum creatinine and renal cortical echogenicity and its grading. 
Therefore, renal cortical echogenicity, which also has the added benefit of irreversibility, is a more accurate radiological 
indicator for evaluating renal function in kidney disease.  
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INTRODUCTION 

Chronic kidney disease (CKD) is defined as a 
disturbed creatinine level over a few months to years. 
The severity of kidney impairment is determined by 
the glomerular filtration rate (GFR).1,2 Chronic kidney 
disease can be identified by pathological 
abnormalities, variations in kidney function marker 
levels in the urine, blood, or imaging tests.3 
Ultrasound is the ideal imaging modality in chronic 
kidney disease (CKD) since it is non-invasive, easily 
accessible, and makes kidney visualization easy. 
Ultrasonography is typically the initial and only 
imaging test required to evaluate chronic renal 
failure.4 An endogenous serum measure called serum 
creatinine is frequently used to estimate GFR and, 
consequently, the stage of chronic kidney disease.5 The 
most often used biochemical variable is the serum 
creatinine level (Scr), while renal ultrasonography 

features like length, etc are typically employed as 
diagnostic tools.6,7 Although ultrasound is well 
recognized as a noninvasive, economical, secure, and 
precise imaging technology, there is ongoing 
discussion on the optimal ultrasound parameter for 
assessing and monitoring renal function in patients 
with chronic kidney disease (CKD).8,9  Every patient 
had their diagnosis of CKD determined by a doctor 
using the accepted diagnostic procedures.10 The 
conventional method for diagnosing CKD has been to 
evaluate serum creatinine. When diagnosing chronic 
kidney disease (CKD), the estimated GFR (eGFR) 
obtained from equations like the Modification of Diet 
in Renal Disease (MDRD) equation is more accurate 
than serum creatinine on its own. No recent study had 
been conducted regarding correlation between serum 
creatinine with ultrasonographic parameters in 
chronic kidney disease The current study aims to 
ascertain the relationship between serum creatinine 
and ultrasonographic parameters in patients with 
chronic kidney diseases. It also explores the role of 
renal cortical echogenicity in CKD progression 
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identification and the utility of radio-imaging in CKD 
grading. 

METHODOLOGY 

This prospective analytical study was conducted 
at Armed Forces Institute of Radiology & Imaging 
(AFIRI) Rawalpindi, Pakistan from Apr to Sep 2023 on 
one hundred and sixty patients (n=160). 

Inclusion Criteria: Patients from both genders aged 18 
years or above with chronic kidney disease. 

Exclusion Criteria: Patients on kidney replacement 
therapy (hemodialysis, peritoneal dialysis, and renal 
transplantation), with advanced cystic kidney disease, 
hydronephrosis, fatty liver, and other liver illnesses 
seen on ultrasonography. 

 The sample size was calculated through WHO 
calculator using prevalence of chronic kidney disease 
worldwide as 10% sample size which came out to be 
139 and we increase the sample size for 
generalizability of results, confidence interval 95% 
margin of error 5%,11 who were chosen had been given 
a chronic kidney disease diagnosis in accordance with 
the National Kidney Foundation's recommendations.12 
Detailed information and history including previous 
co-morbids and treatment plan as well as radiographs 
were taken from patients reported to radiology 
department of AFIRI who went through ultrasound 
scan. Convenience sampling was performed. Ethical 
permission was taken from ethical review committee 
of AFIRI Rawalpindi, Pakistan vide certificate number: 
AFIRI-RWP-ERB-APRV-28 and granted ethical 
clearance. In addition, written informed consent was 
taken from patients and their parents. 

Patients' anthropometry, CKD etiology, age, sex, 
and blood creatinine levels were measured. Two 
consultant radiologists with 8 and 10 years of 
experience, respectively, performed ultrasounds of the 
kidneys and liver using a conventional ultrasound. All 
patients were examined by both radiologists, who 
were unaware of the serum creatinine levels of the 
patients. Radiology databases and patient records 
were used to gather data on ultrasonographic markers. 
The grade of the kidney echogenicity was 1. The 
chosen patients’ blood was taken in the collection 
process. A modified kinetic Jaffe reaction was used to 
estimate serum creatinine in vitro. Ultrasonographic 
parameters, serum creatinine was evaluated. 

Statistical Package for Social Sciences (SPSS) 
version 27 was used to analyze the data. The Mean±SD 
was computed for quantitative data, while frequency 

and percentage were used for qualitative data. The 
Shapiro-Wilk test was used to check the normality of 
data. Correlation coefficient was estimated using 
Pearson correlation analysis. The p-value ≤ 0.05 was 
considered statistically significant.  

RESULTS 

A total of one hundred and sixty patients (n=160) 
of chronic kidney disease meeting inclusion and 
exclusion criteria, of which 121(76.0%) were males and 
39(24.0%) were females. Out of total 160, 19 (11.8%) 
had grade 4 CKD, 26 (16.25%) had grade 3 CKD, 44 
(27.5%) had grade 2 and 71(44.3%) had grade 1 chronic 
kidney diseases. The mean of serum creatinine for 
Grade 1 was 2.92±1.25mg/dl, for Grade 2 it was 
4.00+1.51mg/dl, for Grade 3 it was 3.90±1.69mg/dl, 
and for Grade 4 it was 8.42±3.94mg/dl. The mean 
longitudinal size for Grade 1 was 103.43+20.66mm, 
101.04+16.94mm, 95.46±21.11mm and 77.93±8.17mm 
for Grades 2 through 4, respectively. For Grade 1, the 
mean parenchymal thickness was 41.21±10.65mm, 
Grade 2, 38.52±13.65mm, Grade 3, 43.47±9.71mm and 
Grade 4, 40.26±9.24mm. For grades one through three, 
the mean cortical thickness was 21.84±7.52mm, 
15.56±6.69mm, 11.70±3.88mm and for grade 4 it was 
6.28±5.55mm. The analysis showed statistically 
significant relation between ultrasonographic features 
and serum creatinine levels (Table-I). 

Table-I: Mean of Ultrasonographic Variables with Serum 
Creatinine (n=160) 

Renal 
Cortical 
Echogenicity 
(Grading) 

No. of 
patients 

(n) 

Mean 
Serum 

Creatinine 
(mg/dl) 

Mean 
Longitudinal 

Size (mm) 

Parenchymal 
Thickness 

(mm) 

Mean 
Cortical 

Thickness 
(mm) 

Grade 1  71 2.92+1.25 103.43+20.66 41.21+10.65 21.84+7.52 

Grade 2  44 4.00+1.51 101.04+16.94 38.52+13.65 15.56+6.69 

Grade 3  26 3.90+1.69 95.46+21.11 43.47+9.71 11.70+3.88 

Grade 4  19 8.42+3.94 77.93±8.17 40.26±9.24 6.28+5.55 

 

The correlation coefficient was estimated for the 
relationship between grades and the level of the serum 
creatinine, longitudinal size and mean parenchymal 
thickness. It was noted that there was positive 
correlation between grade and level of the creatinine 
(r=0.499), but the correlation was negative for the 
mean longitudinal size as the (r=-0.093). Furthermore, 
there was another parameter estimated which was 
mean parenchymal thickness and was observed gain a 
negative correlation with (r=0.157). The correlation 
was significant for all the parameters for the grades 
except the longitudinal size. Correlation was also 
estimate using creatinine values (Table-II).  

DISCUSSION 

Prospective study includes one hundred and 
sixty individuals with chronic kidney disease. A 
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significantly positive correlation was found between 
serum creatinine and ultrasonographic parameters, 
p<0.05. A study conducted by Saeed et al. in Agha 
Khan Karachi and they found that ultrasonography 
can be a helpful technique for detecting and 
monitoring kidney-related disorders. However, were 
unable to found the correlation between serum 
creatinine and ultrasonographic parameters.13 A study 
by Moghazi et al. supports the current investigation, in 
which renal echogenicity and serum creatinine 
showed the highest associations.14 The mean cortical 
thickness decreased with increasing echogenicity.  
 

Table-II: Relationship Between the Grades of the Renal 
Cortical Echogenicity, Serum Creatinine and Ultrasonographic 
Parameters (n=160) 

Parameters 

Renal Cortical 
Echogenicity (Grading) 

Correlation (r) p-value 

Serum Creatinine (mg/dl) 0.499 <0.001 

Mean longitudinal size (mm) -0.093 0.240 

Mean parenchymal thickness (mm) -0.157 0.047 

 
Serum Creatinine (mg/dl) 

Correlation (r) p-value 

Mean longitudinal size (mm) 0.034 0.666 

Mean parenchymal thickness (mm) -0.110 0.167 

 

A study by Beland et al. suggests that cortical 
thickness, which is evaluated by ultrasonography, is 
not correlated with renal length. The levels of serum 
creatinine in their study for Grade 1 was 
2.95±1.21mg/dl, for Grade 2 it was 4.15±2.33 mg/dl, 
for Grade 3 it was 4.23±2.17 mg/dl, and for Grade 4 it 
was 7.12±3.89 mg/dl.15 A research conducted by Singh 
et al. favors our study where the mean serum 
creatinine values for grade 1 to 4 in mg/dl was 2.87, 
3.26, 4.3 mg/dL, and 1.58 mg/dL respectively. These 
values ranged from 1.8 to 5.6 mg/dL with an SD of 
0.81.16 Present study found that mean kidney length 
was 8.75 cm, the results of present study was in favour 
of study by Siddappa et al. where mean kidney length 
was found to be 8.69cm.17  

Furthermore, Prashant Kumar Gupta et al. 
endorse our study. Better sonographic marker renal 
echogenicity correlates well with eGFR and serum 
creatinine.18 The outcomes defy the conclusions of 
Platt et al., who discovered that renal echogenicity—
which is synonymous with hepatic echogenicity is not 
a reliable marker of illness.19 The most common 
finding, according to Paivansalo et al. and Hricak et al., 
was an echogenic cortex.  Global sclerosis severity and 
cortical echogenicity were found to be positively 
correlated statistically.20, 21 

LIMITATIONS OF STUDY 

Lack of a control group, observational design, small 
sample size, exclusion of individuals with normal results, 
and lack of an association with risk variables were all 
limitations in the study. Future research can be done with 
the aforementioned restrictions in mind. 

CONCLUSION 

Renal cortical echogenicity and its grading correlate 
more closely with serum creatinine in chronic kidney 
disease. Therefore, renal cortical echogenicity, which also 
has the added benefit of irreversibility, is a more accurate 
indicator than serum creatinine for evaluating renal function 
in CKD.  
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