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Abstract 

Objective: The aim was to evaluate the effect of hypertension on renal function by sonographic evaluation of renal cortical 

thickness and renal parenchymal changes. 
Study design: It was an Analytical Cross Sectional study 

Place and duration of study: The study was conducted at Rashad Hospital Shahkot from September to December 2024. 

Material and Methods: The study was carried out on 100 patients above 30 years of age who had history of hypertension. 

Participants were selected by using purposive sampling technique (non-Random). Renal Ultrasound was performed by using 

Toshiba NEMIO 200 with convex probe 3-5 MHz and the collected data was analyzed by using SPSS. Renal cortical thickness and 

renal parenchymal changes were assessed to check their effect on renal function impairment. 

Results: 100 patients total in which 59 females and 41 male patients with hypertension were added. The correlation coefficient (R) 

between the observed and predicted values of the dependent variable (CGeGFR) is 0.375, indicating a moderate positive correlation 

between the independent variable and the dependent variable. R² = 0.140, which means that approximately 14% of the variance is 

explained by the independent variable P-value, is 0.000, indicating that the model is statistically significant. 

Conclusion: The assessment of Renal Cortical Thickness and changes in Renal Parenchyma through ultrasound may serve as 

indicators of renal function deterioration in individuals with hypertension. Research indicates that the predictor Mean Cortical 

Thickness exhibits a significant correlation with the dependent variable CGeGFR. Therefore, incorporating the evaluation of Renal 

Cortical Thickness and Renal Parenchymal Changes into routine examinations of hypertensive patients could provide important 

diagnostic and prognostic insights. 
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1. Introduction

The occurrence of hypertension and the related 

risks of renal and cardiovascular disease make it a 

significant global public health concern. It ranks 

third as a cause of impairment and has been found 

to be the primary risk factor for mortality. (1) 

Approximately 60 million Americans suffer from 

hypertension, which can cause serious morbidity 

and mortality, such as heart disease and kidney 

failure. While essential hypertension affects the 

majority of people, a significant portion (5% to 

10%) has a secondary etiology. Renal parenchymal 

disease and renovascular disease are the most 

common of these secondary causes. (2) Renal 

sonographic data can be used to indirectly evaluate 

renal function or status because hypertension can 

indirectly affect the kidneys. In radiology 

departments, kidney ultrasonography has become 

the most common investigation. The most frequent 

causes of acute and chronic renal disorders are 

renal parenchymal diseases, which, if left 

untreated, can progress to end-stage renal diseases. 

If these cases arise, the cost of treating them is 

high, and ignoring them could be lethal. (3) 

Common techniques include computed 

tomography (CT), ultrasound (US), intravenous 

pyelography, and plain abdominal radiography. 
For renal imaging, US is a straightforward, 

affordable, non-invasive technique that is simple to
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use. (4) Creatinine is the endogenous marker most 

regularly used to estimate glomerular function. A 

suggestion of GFR is provided by the computed 

creatinine clearance. (5)  The prediction of 

creatinine clearance (in ml/min) by the Cockcroft-

Gault formula was calculated as (140 − age) × body 

weight/plasma creatinine × 72 (× 0.85 if female). 

(6)  Cortical thickness is a commonly used metric 

that is measured longitudinally from the kidney's 

midpole boundary to the base of the medullary 

pyramids. Reduced cortical thickness could be a 

sign of declining GFR or increasing renal disease, 

as the normal cortical thickness is 7–10 mm. (7) A 

common biomarker for kidney health is renal 

echogenicity. Renal parenchyma's echogenicity is 

evaluated by contrasting it with a reference tissue, 

like the liver, which ought to be less echogenic. It 

is simple to compare the echogenicity of the 

medulla and cortex. The loss of CMD refers to the 

incapacity to differentiate between them. (8)  Renal 

morphology can be evaluated using a range of 

metrics that include determining renal length, 

volume, and cortical thickness. Renal function can 

also be accessed through renal duration and 

cortical thickness, and important treatment choices 

can be made based on this information. (9)  This 

study aims to predict renal function impairment in 

hypertension patients by measuring renal cortical 

thickness and renal parenchymal alterations. 

Cortical thickness, renal parenchymal alterations, 

and chronic kidney disease have all been clearly 

linked in previous studies. There is little research 

on how ultrasound can be used to measure renal 

cortical thickness in hypertension patients. By 

illustrating the sonographic results for cortical size 

and renal parenchymal changes and their impact on 

renal function impairment in hypertension patients, 

this study fills the knowledge gap.  

2. Materials & Methods 

A cross-sectional study was conducted at Rashid 

Hospital Shahkot from August to December 2024 

involving 100 hypertensive patients selected via 

purposive sampling technique (non-Random) was 

done. One hundred hypertensive patients above 

age of 30 were enrolled in the study. Patient files 

were revised to collect data regarding age and 

hypertension. Weight was measured. Data was 

collected according to data collection sheet. Ethical 

approval was obtained, informed consent was 

secured and confidentiality was ensured through 

anonymized data storage.  Ultrasound was 

performed by single clinical sonologist using 

Toshiba NEMIO 200, ultrasound machine. Low 

frequency (3.5MHZ) curvi-linear transducer was 

used. The patient was in comfortable supine 

posture with their arms either above their heads or 

in the right and left decubitus positions. (Fig.1) 

SPSS 25.0 was used to enter and analyze the data, 

and descriptive analyses was conducted to look 

into the distribution of the data. For quantitative 

variables, the mean and standard deviation was 

provided, and for categorical variables, frequency 

and percentages was computed. To analyze the 

relationship between mean cortical thickness and 

CGeGFR Linear Regression was used. 

      

Figure.1 Mild increased parenchymal 

exhogenicity bilaterally with right sided mild 

fullness of collecting system. 
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3. Results 

Table 1 showed, 100 patients total were added in 

which 59 females and 41 males. In the current 

study, this table shows descriptive statistics 

 

Table 1: Frequency and percentage of Gender 

 

 

Table 2 showed the statics of age of 100 patients 

with minimum of 30 years and maximum of 85 

years with mean 54.16 (SD=12.86). 

Table 2: Descriptive statistics of Age 

 

 

 

Table 3 showed relationships of Gender, and 

Parenchymal Echogenicity with renal function 

Impairment is shown. For Gender it was seen that 

in female patients there were 13 with borderline 

and 46 were with normal renal function but for 

male patients there were 12 with borderline and 29 

were with normal renal function. For parenchymal 

echogenicity changes 16 patients with Grade I has 

borderline RFTs and 30 patients with Grade I has 

normal RFTs. 8 patients with Grade II has 

borderline RFTs and 2 patients with Grade II has 

normal RFTs. WITH Grade III only 1 patient has 

borderline RFTs. There was not a single patient 

with normal parenchymal echogenicity has 

borderline RFTs but there were 43 patients with 

normal parenchymal echogenicity has also normal 

values for RTFs. 

Table 3: Relationship of Gender, CMD Ratio and 

Parenchymal Echogenicity with Renal Function 

Impairment. 

 

Table 4 showed the correlation coefficient (R) 

between the observed and predicted values of the 

dependent variable (CGeGFR) is 0.375, indicating 

a moderate positive correlation between the 

independent variable (Mean_Cortical_Thickness) 

and the dependent variable. R Square is the 

proportion of variance in the dependent variable 

(CGeGFR) that is explained by the independent 

variable (Mean_Cortical_Thickness). In this case, 

R² = 0.140, which means that approximately 14% 

of the variance is explained by the independent 

variable. Sig. F Change is the F-test's p-value, 

which is 0.000, indicating that the model is 

statistically significant. This suggests that the 

predictor (Mean_Cortical_Thickness) has a 

substantial relationship with the dependent 

variable (CGeGFR). Therefore, the model is 

statistically significant (p < 0.001). 

Table 4: Linear Regression between mean 

cortical thickness and CGeGFR 
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4. Discussion 

   Hypertension is a serious universal public health 

issue because of the hazards it poses for renal 

disease. Because hypertension can have an indirect 

effect on the kidneys, renal USG data can be 

utilized to assess renal function or status. Renal 

parenchymal illnesses are the most common causes 

of both acute and chronic renal problems. If 

treatment is not received, these conditions can 

develop into end-stage renal diseases. The aim of 

the study was to determine how well ultrasound 

could diagnose hypertension by measuring 

changes in the renal parenchyma and cortical 

thickness. (10)  According to a study by Musa MJ, 

hypertension patients had a smaller mean cortical 

thickness than normotensive patients. This could 

be because the left kidney's entire volume has 

risen.(11)There was a statistically significant 

difference among the hypertensive and control 

groups' results. As the renal cortical thickness 

decreases in hypertensive individuals, these results 

align with our findings. Cortical values in both 

groups did not differ based on gender variation, 

which is in line with earlier research. (12)  Age and 

cortical size were significantly correlated 

negatively, with both sides experiencing a decline 

in cortical size as age grew. Reduced renal 

function, which may arise from long-term poorly 

managed high blood pressure, and decreasing 

perfusion to the kidneys as people age could be the 

cause of this. Additionally, the study discovered 

that cortical measures for obese patients rose as 

their BMI climbed and fell as their BMI declined. 

According to Adibi et al., a likely reason for this 

proportionate relationship is that larger bodies 

require more nephrons to meet metabolic demands. 

(13)  In Pakistan, Buchholz et al. determined that the 

left renal cortical thickness was greater than the 

right. (14)  Using a computed tomography (CT) 

scanner, Kojima et al. in Japan reported that 

patients with essential hypertension had less 

cortical tissue than those with normotension. (15)  

Because the patient in Beland et al.'s study 

complained of chronic kidney disease (CKD), their 

mean cortical thickness was lower than ours. (16)  In 

individuals with hypertension, our series revealed 

a statistically significant correlation among renal 

function and cortical thickness as determined by 

USG. According to a more recent study, kidney 

length has a low specificity for predicting renal 

impairment, although kidney volume and length 

have a substantial correlation with the elderly's 

estimated glomerular filtration rate (eGFR). Alsafi 

Ahmed Abdella and colleagues, in their research, 

documented the relationship between ultrasound 

findings in renal failure patients and serum 

creatinine levels. The study indicated that as serum 

creatinine levels rise, kidney volume diminishes. 

Furthermore, the research found no correlation 

between cortical thickness and echogenicity in 

patients with chronic renal failure, as evidenced by 

a p-value of .131, which exceeds the significance 

threshold of .05, indicating a lack of significant 

association between the two variables. (17)  In our 

research, we observed a moderate positive 

correlation between the independent variable 

(Mean_Cortical_Thickness) and the dependent 

variable, as indicated by a p-value of 0.000 from 

the test. This result demonstrates that the model is 

statistically significant. It implies that the predictor 

(Mean_Cortical_Thickness) has a meaningful 

association with the dependent variable 



JNAH Vol. 03 (Issue 02) Journal of Nursing and Allied Health  

 
 

73 
 

(CGeGFR). Consequently, the findings of the 

study are statistically significant (p < 0.001).  

Conclusion: 

Hypertension, along with its link to renal disease, 

represents a major global health issue. The 

assessment of Renal Cortical Thickness and 

changes in Renal Parenchyma through ultrasound 

may serve as indicators of renal function 

deterioration in individuals with hypertension. 

Research indicates that the predictor Mean Cortical 

Thickness exhibits a significant correlation with 

the dependent variable CGeGFR. Therefore, 

incorporating the evaluation of Renal Cortical 

Thickness and Renal Parenchymal Changes into 

routine examinations of hypertensive patients 

could provide important diagnostic and prognostic 

insights. 

Future Recommendations: 

Research indicates a notable relationship between 

Mean Cortical Thickness and estimated glomerular 

filtration rates. Therefore, it is advisable to 

routinely evaluate Renal Cortical thickness in 

patients with hypertension. This assessment can be 

performed through ultrasound during regular 

health examinations to detect early indicators of 

renal decline. 
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