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It is the most common disease found in large population 
worldwide. Many studies have proven that non-alcoholic 
fatty liver is found to be in present in diabetes mellitus 
patient.2

The non-alcoholic fatty liver disease can be diagnosed using 
various imaging modality such as computed tomography, 
ultrasound, and histology. Where in ultrasound proves to 
be accurate and safe out of  other noninvasive modality.3,4 
Though computed tomography and magnetic resonance 
imaging serves to be more accurate but has its own 
disadvantage of  using ionizing and time-consuming 
procedure. The grading of  fatty liver is done based on the 
appearance of  the liver and its vascular structures. Diabetes 
mellitus is quite prevalent among all age groups wherein 
the predisposing factors such as obesity and impairment of  
lipid metabolism in the liver. In a study conducted on obese 

INTRODUCTION

Non-alcoholic fatty liver disease always has natural co-
existence of  diabetes mellitus. It is a clinicopathologic 
condition of  steatohepatitis in patients who do not 
consume alcohol. It is a wide range of  metabolic syndrome.1 
It is a progressive disease from non-alcoholic steatosis to 
hepatic cancer rarely. Ballooning of  hepatocytes due to the 
accumulation of  fat and lobular infl ammation, which is a 
typical characterization of  non-alcoholic fatty liver disease.
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Abstract

Introduction: The non-alcoholic fatty liver disease is a metabolic disorder that has typical characteristics of insulin resistance. 
The portal vein transports the glucose absorbed from the intestinal tract to the liver. Though the metabolism of glucose is 
controversial, some authors suggest that absorbed glucose is retained in the liver, so the rise in peripheral glucose concentrations 
shows the effect on postprandial glucose levels. Thus, this proves liver‘s major role in the regulation of systemic blood glucose 
levels. Hence, non-alcoholic fatty liver disease tends to cause diabetes due to impairments in liver function. The grading of fatty 
liver is done with radiological imaging and their respective postprandial sugar levels are analyzed.

Aim: The aim of the study is to assess the correlation of non-alcoholic fatty liver and diabetes mellitus.

Materials and Methods: Ultrasound reports of 100 patient non-alcoholics were collected prospectively from January to May 
2015. The co-relation of sugar levels and grading in ultrasound is done, and respective percentages were obtained.

Results: Out of 100 cases, 30 and above aged patients were diagnosed to have fatty liver, and they were more prone to 
diabetes mellitus with glucose levels higher as the grading increases.

Conclusion: In general, patients presenting with fatty liver in ultrasound examination should check for diabetes as they have more 
chances and as the grade of fatty liver in ultrasound increases the probability of occurrence of diabetes mellitus also increases.
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women with diabetes, it was proven that all the women had 
non-alcoholic fatty liver disease with elevated liver enzymes.4-7

Grading of  fatty liver is done from Grade 0 to Grade III, 
where Grade 0 is normal appearance of  liver with normal 
echotexture and size of  liver (Figure 1), and as grade 
increases the echogenicity as the grade increases.

The increase in echogenicity solemnly depends on the 
accumulation of  fat in hepatocytes, which makes the liver 
appear darker and reduces the contrast of  the image. This 
makes the anechoic vascular structures invisible or unable 
to differentiate in terms of  contrast.

Diabetes mellitus proven to be more earlier predictor of  
non-alcoholic fatty liver disease, which is been proven in 
many studies. Though ultrasound tends to have its own 
limitations in accuracy, it is proven to be better than other 
invasive techniques.

MATERIALS AND METHODS

In 100 non-alcoholic patients who have fulfilled the 
inclusion criteria are selected, and their liver are imaged 
using ultrasound and their postprandial sugar levels are 
diagnosed and a statistical co-relation of  the collected data 
is done. The grading of  fatty liver is done based on the 
appearance of  liver’s echogenicity and size is examined.

In Grade I, there is mild increase in echoes when compared 
to normal echogenicity with diaphragm appearing normal 
(Figure 2).

In Grade II, there is diffused increase in echoes and 
impaired appearance of  anechoic vascular structures 
(Figure 3).

In Grade III, there is marked increase in echoes and no 
visualization of  diaphragm and vasculature, due to loss of  
penetration of  ultrasound waves. There is an increase in 
liver size also (Figure 4).

Figure 1: Grade 0 Fatty liver

Figure 2: Grade 1 Fatty liver

Figure 3: Grade 2 Fatty liver

Figure 4: Grade 3 Fatty liver
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These patients blood samples are collected and their 
postprandial sugar levels are investigated the values are 
collected, and statistical evaluation is done.

RESULTS

The study revealed that there is a signifi cant correlation in 
fatty liver and occurrence of  diabetes mellitus in patients 
without infl uence of  alcohol consumption. In my study, 
it was 20 patients were graded to be Grade 0, i.e., normal 
appearance of  liver, and out of  it 17 patients had normal 
postprandial sugar levels (90-140 mg/dl) (Graph 1) and 
3 patients had mild increase in sugar level (145-158 mg/dl) 
(Graph 2). About 38 patients were diagnosed to be Grade I 
in ultrasound examination (Graph 3), 24 patients were 
diagnosed to Grade II and 18 patients were diagnosed to 
be Grade III (Graph 4). Patients with Grade II and III fatty 
liver disease had obvious increase in postprandial blood 
sugar level. Grade I disease show borderline increase in 
sugar levels.

DISCUSSIONS

In our study, we were able to conclude that there was an 
association of  non-alcoholic fatty liver and occurrence 
of  diabetes mellitus. It was statistically proven that there 
was strong co-relation as grading of  fatty liver increases 
there is a marked increase in postprandial sugar values. 
Thus which reveals that prevalence of  diabetes mellitus 
is more when the severity of  fat accumulation increases 
in the liver.8 Hence, we were able to use the grading of  
fatty liver using ultrasound as a predictor for occurrence 
of  diabetes mellitus. Though the sensitivity of  ultrasound 
grading should be taken into account where the specifi city 
is quite less comparatively other advanced modalities such 
as computed tomography, magnetic resonance imaging, and 
biopsy. However, few years before biopsy was considered 
to be ideal modality of  diagnosing fatty liver due to the 
evolution of  ultrasound and other non-invasive modalities 
nowadays it became obsolete.9-11

Administration of  lipid-lowering drugs has been evaluated 
in patients with NAFLD/NASH, but not in large 
prospective controlled trials, and it has been associated 
with biochemical and histological improvement, but not 
all studies. The use of  statins appears to be safe in patients 
monitored closely, to treat hyperlipidemia.12

The study shows that non-alcoholic fatty liver disease 
grading tends to be a precursor for the early detection of  
diabetes mellitus and which can be used an early diagnostic 
tool in detection of  diabetes mellitus. This tends to prove 
that the prevalence of  diabetes mellitus in non-alcoholic 

fatty liver disease patients is higher on higher grades such 
as Grade II and Grade III. In Grade 0, i.e., control group 
the blood glucose level is almost normal. And those patients 
who are likely to be diabetic are advised some lifestyle 
changes and weight control management to control their 

Graph 1: Fatty liver grade-0

Graph 2: Fatty liver grade-1

Graph 3: Fatty liver grade-2

Graph 4: Fatty liver grade-3
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blood glucose levels,13 with follow-up checkup. There 
have been many studies proven earlier that non-alcoholic 
fatty liver disease patients are more prevalent to diabetes 
mellitus. In this study, the results seem to be similar. The 
age group of  non-alcoholic fatty liver disease is commonly 
middle-aged group, especially 30 years old and above is 
more prone. The grade of  fatty liver and as well as blood 
glucose levels seems to be high.14

CONCLUSIONS

In our study, we were able to conclude that there is strong 
association of  non-alcoholic fatty liver and occurrence 
of  diabetes mellitus. It is statistically proven that there is 
strong co-relation as grading of  fatty liver increases there 
is a marked increase in postprandial sugar values.
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