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Background:. Diabetic nephropathy is a serious complication of type 1 diabetes
and type 2 diabetes. It's also called diabetic kidney disease. In the United States,
about 1 in 3 people living with diabetes have diabetic nephropathy. This study
aims to assess and compare the sensitivity of ultrasonography as a diagnosing
modality to evaluate diabetic nephropathy with altered renal function test.
Material and Method: The current study was cross sectional and conducted
between period of November 2026 March 2026.The current study was
conducted at. Convenient sampling technique was used for sample collection.
Each underwent renal grayscales USG alongside standard RFTs, aiming to
investigate relationship between ultrasonography and RFTS outcome.
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Results: A total of 105 sample were collected from the patients with Diabetic nephropathy. Among them, 46 male
(43.8%) of the total, while 59 are female, representing 56.2%. The majority of patients (30.4%) fall within the 41-50
age range. The 41-50 age group has the largest representation, with 32 patients (11.4% male and 19% female). Next is
the 51-60 age group, comprising 28 patients. Among the 105 patients, 41 (39%) have Type 1 Diabetes Mellitus (1DM),
while 64 (61%) have Type 2 Diabetes Mellitus (2DM). Among the 27 male patients, the mean serum creatinine level
is 1.43, and the mean eGFR is 54.42. For the 37 female patients, the mean serum creatinine level is slightly higher at
1.6, with the mean eGFR being 54.47. in Type 2 Diabetes Mellitus males have marginally higher serum creatinine
levels (1.38) than female. cortical thickening showing the highest serum creatinine (2.9).
Conclusion: Female patients is slightly higher than that of male patients total of 105 patients. Type 2 Diabetes is
more prevalent in the patient population compared to Type1. Type1 Diabetes Mellitus females have higher serum
creatinine levels than males. Type 2 Diabetes Mellitus males exhibit slightly higher serum creatinine levels compared
to females. Cortical thickening showing the highest serum creatinine across various kidney diseases.

INTRODUCTION

INTRODUCTION
Diabetic kidney disease (DKD) is another name for diabetic nephropathy (DN).A prevalent consequence of diabetes is
diabetic nephropathy. It is the primary cause of end-stage renal disease, according to research.According to statistics,
diabetic nephropathy affects at least 30% of diabetic patients, placing a significant burden on public health (Samsu,
2021)[1].While the proportion of incident ESKD patients with diabetes rose from 22.1% to 31.3%, the prevalence of
diabetes-related ESKD patients worldwide rose from 19.0% in 2000 to 29.7% in 2015.Diabetes affects 564 million
people worldwide at the moment, and by 2035, that number is expected to rise to 600 million[2].
A clinical sign of kidney damage brought on by persistent, long-term hyperglycemia is diabetic nephropathy.Extrarenal
microvascular consequences of diabetes, such as peripheral neuropathy and retinopathy, as well as macrovascular
complications, such as peripheral vascular disease, coronary artery disease, and stroke, combine to cause kidney
disease [3].Controlling the disease's progression and detecting it early are crucial. Imaging techniques such as Doppler
tracing and ultrasound have been crucial in identifying diabetic nephropathy, and as a result, have produced vital
diagnostic and prognostic data [4].
A key component of renal diagnosis, grayscale sonography provides fundamental anatomical information including
renal length, cortical thickness, and collecting system dilatation. Due to its accessibility, cost, convenience of use, and
lack of negative side effects, color Doppler and ultrasonography (USG) are frequently used in the first evaluation of
renal disorders. Although the USG is frequently used to diagnose urological, vascular, and tubulointerstitial illnesses,
its utility in treating medical renal problems is still rather restricted. In order to evaluate medical renal disorders with
altered renal function tests (RFTs), this study compares and evaluates the sensitivity of transabdominal and Doppler
sonograph as a diagnostic tool [5].
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(Representative picture of ultrasound findings)
(A) a 63-year-old male with normal renal ultrasound; (B) a 54-year-old female with diabetes; (C) a 54-year-old male
with eGFR > 60 mL/min/1.73 m2; (D) a 65-year-old male with eGFR 45 mL/min/1.73 m2 (arrow: measurement of
cortical thickness; bar: measurement of parenchymal thickness).
Differences in ultrasonography results between patients with and without diabetes mellitus have been found in a
number of prior research. In contrast to patients without DM, they found that patients with early-stage DM had larger
and longer kidneys as well as increased renal cortical echogenicity. Furthermore, according to recent research, renal
size can be utilized to forecast the onset and course of microalbuminuria in individuals with type 1 diabetes [6].
According to the U.S. Renal Data System (USRDS), diabetes mellitus is the primary cause of chronic kidney disease,
with 40% of patients with CKD also having diabetes (USRDS 2016). Based on the presence of albuminuria, a
decrease in glomerular filtration rate (GFR), and the presence of advanced stages of fibrosis from a morphological
perspective, diabetic kidney disease is a clinical diagnostic [11].
The kidneys' length, parenchymal thickness, and parenchymal echogenicity are the fundamental parameters assessed
in renal US. It is well known that as CKD progresses, parenchymal echogenicity rises and kidney length and
parenchymal thickness decrease.Additionally, there is a correlation between the severity of CKD and estimated
glomerular filtration rate (e-GFR). There is, however, little information available regarding the relationship between e-
GFR and each of these three renal US measures in CKD patients. The purpose of this study was to examine the
relationship between e-GFR and the ultrasonographic CKD score that was determined using these ultrasonographic
data [12].
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MATERIALS AND METHODS
Study design
The current study was cross-sectional.
Study settings
The study was conducted in DHQ Hospital and private clinics of ultrasound and laboratories in Dera Ismail Khan
Pakistan. Ethical approval for this research work was taken from Institutional research Board (IRB) of DHQ Hospital.
Study duration
The study spanned over a period of 6 months, allowing sufficient time for data collection, analysis, and interpretation
of results.
Sample size
The sample size for the study was determined to be 109, which was calculated with the help of OpenEpi calculator,
version 3 keeping Confidence level of 95% and Error margin of 5% a shown in Figure 3.1.

Figure 3.1: Sample size Calculation
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Inclusion Criteria
Patients with a history of diabetes mellitus (type 1 or type 2).
Patients undergoing renal function test including serum creatinine and estimated glomerular filtration rate.
Exclusion Criteria
Patients with history of renal disease not related to diabetic nephropathy
e.g (polycystic kidney disease,glomerulonephritis)
Studies lacking clear documentation of renal function test.
Data collection procedure
After approval of proposal from Institutional Research Board (IRB) of Faculty of allied health sciences Gomal
university Dera ismail khan, . Data was collected through ultrasound machine to acess renal parameters. Serum
creatinine and GFR was collected for analysis .The analysis focus on correlating ultrasonographic findings with renal
function test parameters.
RESULTS
Table 4.1 illustrates the gender-wise distribution of 105 patients. Among them, 46 are male, accounting for 43.8% of
the total, while 59 are female, representing 56.2%. This indicates that the proportion of female patients is slightly
higher than that of male patients in the group.

Table 4.1: Gender wise distribution of patients

Gender Number Percentage

Male 46 43.8

Female 59 56.2
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Total 105 100

number

Male

Female

Total

Table 4.2 presents the age-wise distribution of patients across six age groups. The majority of patients (30.4%) fall
within the 41-50 age range, followed by 26.7% in the 51-60 range and 23.8% in the 61-70 range. Smaller proportions
are observed in the 30-40 and 71-80 age groups, each comprising 6.7% of the total, while only 5.7% of patients are
over 80 years old. This distribution shows a concentration of patients in the middle-aged to early senior age ranges.
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Table 4.2: Age wise distribution of patients

Age group Number Percentage

30-40 7 6.7

41-50 32 30.4

51-60 28 26.7

61-70 25 23.8

71-80 7 6.7

>80 6 5.7
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Table 4.3 categorizes patients by age and gender, arranged from the highest to lowest total number of patients. The
41-50 age group has the largest representation, with 32 patients (11.4% male and 19% female). Next is the 51-60 age
group, comprising 28 patients (12.4% male and 14.3% female), followed by the 61-70 age group with 25 patients
(11.4% male and 12.4% female). The 30-40 and 71-80 age groups each have 7 patients; the 30-40 group consists of
1.9% male and 4.8% female, while the 71-80 group includes 2.8% male and 3.8% female. Lastly, the >80 age group
has the fewest patients, with 6 in total (3.8% male and 1.9% female). This distribution highlights the predominance
of patients in the middle-aged and early senior age ranges.
Table 4.3: Categorization of patients according to male and female percentage.

Male female Total

Age Category n(%) n(%) n(%)

30-40 2(1.9) 5(4.8) 7(100)

41-50 12(11.4) 20(19) 32(100)

51-60 13(12.4) 15(14.3) 28(100)

61-70 12(11.4) 13(12.4) 25(100)

71-80 3(2.8) 4(3.8) 7(100)

>80 4(3.8) 2(1.9) 6(100)
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Categorization
Age Category 30-40 41-50 51-60 61-70 71-80 >80

0% 4%

7% 9%

26%

26%

28%

Table 4.4 presents the distribution of patients based on the type of diabetes mellitus. Among the 105 patients, 41
(39%) have Type 1 Diabetes Mellitus (1DM), while 64 (61%) have Type 2 Diabetes Mellitus (2DM). This indicates
that Type 2 Diabetes is more prevalent in the patient population compared to Type 1.
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Type 1 & Type 2 DM

1DM

2DM

Total

Table 4.4: distribution of patients according to type1 and type2 diabetes millitus

Diseases frequency percentage

1DM 41 39

2DM 64 61

total 105 100
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Table 4.5 categorizes male and female patients based on Type 1 and Type 2 Diabetes Mellitus. Among the 41 patients
with Type 1 Diabetes (1DM), 19 (18%) are male, and 22 (21%) are female. For the 64 patients with Type 2 Diabetes
(2DM), 27 (25.7%) are male, and 37 (35.3%) are female. Overall, the total population comprises 46 males (39%) and
59 females (61%), indicating that females are more prevalent in both diabetes categories.
Discussion
The patient population shows a higher prevalence of females (56.2%) compared to males (43.8%). This finding is
consistent with studies that report a higher prevalence of diabetes among women in certain populations due to factors
such as hormonal differences, lifestyle, and metabolic predispositions. For example, a study by Wild et al. (2004)
highlighted gender-specific variations in diabetes prevalence, attributing these disparities to differences in obesity rates
and healthcare access[36].
The concentration of patients in the 41–70 age range (80.9%) suggests that diabetes is most prevalent in middle-aged
and early senior individuals. This aligns with findings by Shaw et al. (2010), which showed a sharp increase in
diabetes incidence with age, particularly in the 40–70 age bracket. The reduced representation in older age groups
may reflect higher mortality rates or fewer older individuals seeking care. The predominance in these age ranges
underscores the importance of early intervention strategies targeting this demographic[37].
The higher prevalence of Type 2 Diabetes Mellitus (61%) compared to Type 1 Diabetes Mellitus (39%) aligns with
global epidemiological patterns. Studies, such as those by Zimmet et al. (2001), have established that Type 2 Diabetes
is the predominant form of diabetes, particularly in adults over the age of 40. This reflects lifestyle factors such as
obesity, sedentary behavior, and dietary habits that contribute to the development of Type 2 Diabetes[38].
The data indicate that females are more prevalent than males in both Type 1 and Type 2 Diabetes categories. This
observation supports findings in certain cohorts where females exhibited a higher risk of developing diabetes
complications, possibly due to delayed diagnosis or gender- specific metabolic differences.
Kautzky-Willer et al. (2016) discuss the impact of sex-specific hormones and their role in modulating insulin
sensitivity and metabolic syndrome, which may explain these differences[39].
Serum creatinine and eGFR levels among patients with Type 2 Diabetes reveal minimal differences between genders,
with females showing slightly higher serum
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creatinine levels (1.6 vs. 1.43). This is in agreement with research, such as Levey et al.
(1999), which indicates that eGFR is a more stable marker for assessing renal function
despite creatinine variability due to muscle mass differences[40].
The correlation of renal function with kidney conditions, such as cortical thickening
and increased echogenicity, underscores the role of structural abnormalities in
deteriorating kidney function. Patients with cortical thickening exhibited the highest
serum creatinine levels (2.9) and moderately preserved eGFR (52), indicating advanced
renal impairment.
CONCLUSION
Our finding indicates that the proportion of female patients is slightly higher than that
of male patients total of 105 patients. The majority of patients both male and female
(30.4%) fall within the 41-50 age range
Type 2 Diabetes is more prevalent in the patient population compared to Type 1.
The total population comprises 46 males (39%) and 59 females (61%), indicating that
females are more prevalent in both diabetes categories.
Type 1 Diabetes Mellitus Females tend to have marginally higher serum creatinine
levels, while eGFR values remain comparable between male and female.
Male have higher serum creatinine levels, females exhibit slightly better renal function
as indicated by eGFR values.
Males with Type 2 Diabetes Mellitus exhibit slightly higher serum creatinine levels
compared to females, females show marginally better renal function as reflected by
higher eGFR values
Cortical thickening showing the highest serum creatinine across various kidney diseases.
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