
Brachial Artery Flow Mediated Dilatation in Non-Alcoholic Fatty Liver Disease…        Nasir Khan et al. 

Ann. Pak. Inst. Med. Sci. 2015; 11(2): 87-89                              87 

Original Article 
 

Brachial Artery Flow Mediated 
Dilatation in Non-Alcoholic Fatty 
Liver Disease Patients by Vascular 
Ultrasound 
 
ABSTRACT 
 
Objective: To determine mean flow mediated dilatation (FMD) in brachial artery in patients with 
non-alcoholic fatty liver disease. 

Study Design: Descriptive Cross Sectional study 
Place and Duration:  It was conducted at Department of Radiology, Holy Family Hospital, 
Rawalpindi from 01-06-2014 to 31-11-2014 over a period of six months.  

Materials and Methods: A total of 100 patients were included in this study. Ultrasonographic 
examination of FMD was performed in the morning after an overnight fast and 15 minutes of rest in 
the supine position, using ultrasound scanner with a 10 MHz linear transducer. Normal range of 
FMD is known internationally as from 8 to 10. 

Results: The total numbers of patients were 100 with the mean age of 34.55 ± 6.59 years.  49 
patients (49.0%) were male while 51 patients (51.0%) were female. Mean baseline brachial artery 
diameter (mm) was 3.84 ± 0.67 and mean flow mediated dilatation (FMD) was 6.52 ± 65.  
Conclusion: In conclusion, our study reveals that mean FMD in brachial artery in patients with 
non-alcoholic fatty liver disease is below normal range (6.25±0.65). 

Key words: Non-alcoholic Fatty Liver Disease, Flow Mediated Dilatation, Brachial 
Artery. 
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Introduction 
FMD is a non-invasive ultrasonographic method which is 
currently recognized as a useful technique for evaluating 
endothelial function. Ultrasonographic measurement of 
flow-mediated dilatation (FMD) is a non-invasive method 
to demonstrate subclinical atherosclerosis, with recent 
data showing it to be a predictor of cardiovascular 
events.1 
Non-alcoholic fatty liver disease (NAFLD) encompasses 
a spectrum of pathologic conditions, ranging from simple 
steatosis to non-alcoholic steatohepatitis.2 It is a clinico-
pathological syndrome closely associated with obesity, 
dyslipidemia, diabetes and atherosclerosis.3 
Approximately 20 to 30% of adults in the general 
population in Western countries have non-alcoholic fatty 
liver disease. Such patients are also at increased risk for 
the development of advanced fibrosis and cirrhosis. 4 

The prevalence of non-alcoholic fatty liver disease 
(NAFLD) in general population of Pakistan is 18% .5 In 
addition to hepatic complications, patients with (NAFLD) 
are at increased risk for cardio-metabolic complications 
such as type-II diabetes and cardiovascular disease 
(CVD). 6 The most common cause of death in patients 
with non-alcoholic fatty liver disease is coronary artery 
disease (CAD), not chronic liver disease. Fatty liver 
increases cardiovascular risk. 7  
In a Turkish study, measurement of brachial artery FMD 
was significantly lower in patients with NAFLD group 
compared to control group (7.3±4.8 vs 12.5±7.1%, p 
<0.001). Data suggested that NAFLD is associated with 
endothelial dysfunction and IMT is increased earlier in 
patients with NAFLD compared to control subjects .8 
Any early determination of FMD is critical in in 
identifying at risk patients and in ensuring patients 
receives prompt anti lipid therapy and life style changes. 
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Aim of this study was determining mean FMD in NFLD 
patients in local population which in turn, will help for 
future FMD assessments in such patients thus 
measuring their risk of CV events at an early stage and 
prevent them from subsequent catastrophic morbidities 
like stroke and ischemic heart disease. 

Materials and Methods 
This descriptive cross-sectional study was conducted at 
Department of Radiology, Holy Family Hospital, 
Rawalpindi from 01-06-2014 to 31-11-2014 over a 
period of six months in a total of 100 patients. Diagnosis 
of NAFLD was made on the basis of ultrasonography. 
Abdominal ultrasound scanning was performed in all 
participants by a trained post graduate resident by a 3.5 
MHz linear transducer. In all enrolled patients the 
diameter of the right brachial artery was measured 3–5 
cm above the antecubital space at baseline. 
Ultrasonographic examination of FMD was performed in 
the morning after an overnight fast and 15 minutes of 
rest in the supine position, using ultrasound scanner 
with a 10 MHz linear transducer. The measurements 
were performed, marking the diameter between the 
anterior and posterior artery wall in the zone between 
the media and adventitia. An average of three 
measurements was used to calculate mean FMD. A 
pneumatic tourniquet was subsequently placed on the 
upper part of the right forearm and inflated for four 
minutes to a pressure of 200 mmHg or 50 mmHg above 
systemic arterial blood pressure. Sixty seconds after the 
cuff was released, the diameter of the right brachial 
artery was measured three times. Absolute diameter of 
the brachial artery (in mm) and the percent increase 
from baseline after cuff release and in response to 
ischemia was recorded. Again an average of three 
measurements was used to calculate mean %FMD. 
Following formula was used to calculate %FMD. 
 

% FMD = (diameter after dilatation- baseline 
diameter/baseline diameter) x 100 

 
Patients with positive Hepatitis, ANA, Congenital fat 
storage diseases, any hepatotoxic drugs and Excessive 
alcohol consumption were excluded. 
Data was analyzed using SPSS version 17. Numerical 
variables like age and FMD were presented as mean ± 
SD. Categorical variables were presented as 
frequencies and percentages. P value less than 0.05 
was considered to be statistically significant. 

Results 
Age ranged between 25-45 years with mean age of the 
patients 34.55±6.59 year. (Table I) Out of a total of 100 
patients, 49 patients (49.0%) were male while 51 
patients (51.0%) were female.  

 
Mean baseline brachial artery diameter (mm) was 
3.84±0.67 and mean flow mediated dilatation (FMD) 
was 6.52±65 which was considerably lower than normal 
range of 8 to 10. (Table II) Stratification for age and 
gender in terms of mean FMD are shown in table III and 
IV.   

Discussion 
Nonalcoholic fatty liver disease (NAFLD) is increasingly 
recognized as a public health problem in the medical 
community.9 The number of patients at risk of advanced 
liver disease through nonalcoholic steatohepatitis 
(NASH) and cryptogenic cirrhosis is increasing because 
of the epidemics of obesity and diabetes related to 
western lifestyle. 10 associated with fatty liver and raised 
alanine aminotransferase levels.11 
The pathogenesis of NAFLD is probably multifactorial, 
but insulin resistance, either genetically determined or 

Table II: Mean values of baseline brachial artery 
diameter (mm) and flow mediated dilatation 
Variables Mean SD

Baseline brachial artery diameter 
(mm) 

3.84 0.67 

Flow mediated dilatation (FMD) 6.52 0.65 

Table-IV: Stratification for gender in terms of mean FMD

Gender 
Flow mediated dilatation
(FMD) 
Mean SD

Male 6.52 0.55 
Female 6.53 0.73 
P value P=0.946 

Table I: Distribution of cases by age 

Age (Year) Number Percentage
25-35 55 55.0 
36-45 45 45.0 
Total 100 100.0

Mean±SD 34.55±6.59

Table III:  Stratification for age in terms of mean FMD

Age 
Flow mediated dilatation (FMD) 

Mean SD
25-35 6.56 0.74 
36-45 6.48 0.51 

P value P=0.518
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obesity related, is a cornerstone.12 A lot of experimental 
and clinical data point to NAFLD as the hepatic 
expression of the metabolic syndrome (MS).13 Because 
of the underlying metabolic disorder, NAFLD patients 
are expected to have a higher risk of vascular and 
coronary heart disease as well.  Hyperinsulinemia and 
insulin resistance are risk factors for atherosclerosis, 
and the cluster of conditions forming MS has 
cardiovascular disease as the common final event.14 
Epidemiological studies in fatty liver have suggested a 
higher-than-expected cardiovascular mortality, 15 but 
very few data are available on the cardiovascular risk 
profile of these patients. 
The arterial endothelium is also a target for the 
atherosclerotic process. Atherosclerosis is associated 
with endothelial dysfunction in the very early stages of 
the disease process.16 Aging and exposure to risk 
factors such as hypercholesterolemia, hypertension, and 
smoking are also associated with endothelial 
dysfunction. Previous studies have shown that MS is 
significantly associated with endothelial dysfunction17, 
impairing the vascular response to physiologic and 
pharmacologic stimuli. 18 
Ultrasound is relatively inexpensive and accessible, 
compared to other diagnostic techniques, our results 
suggest that ultrasound may be the imaging technique 
of choice for screening for the presence of fatty liver in 
clinical settings and, especially, population studies. The 
widespread use of ultrasound to detect fatty liver may 
help better identify the determinants and natural history 
of fatty liver disease in the general population and may 
help target interventions directed to reducing the 
complications associated with fatty liver.19 
In present study mean FMD in brachial artery in patients 
with non-alcoholic fatty liver disease was 6.52±0.65 
which comparable to the study carried out by Yasar.8 

Conclusion 
In conclusion, our study reveals that mean FMD in 
brachial artery in patients with non-alcoholic fatty liver 
disease is below normal range (6.25±0.65). Normal 
range of FMD is known internationally as from 8 to 10. 
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