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Non-alcoholic fatty liver disease (NAFLD) is an
increasingly common condition seen in patients with

����������� Ultrasonography has become widespread diagnostic tool and presently it is the preferable
method for diagnosing patients with nonalcoholic fatty liver disease as it is noninvasive, in expen sive and widely
available. ���������� To determine frequency of incidental finding of carotid intima media thickness >1mm
in patients with non-alcoholic fatty liver disease and compare severity of hepatic steatosis with increased carotid
intima media thickness >1mm. �������������� ���� This descriptive, cross-sectional study was conducted
from  26th December 2017 to 25th June 2018 in the department of radiology, Armed Forces Institute of Radiology
and Imaging, military hospital, Rawalpindi. A total of 96 patients having fatty liver on ultrasound scan, 18 to 70
years of age were included. Patients with history of alcohol ingestion, renal disease or stigmata of chronic liver
disease and previous diagnosis of stroke or transient ischemic attack were excluded. After taking informed
consent and relevant history, patient was guided to take ultrasound scan of the abdomen and duplex ultrasound
scan of carotids in order to assess the hepatic steatosis and carotid intima media thickness measurement.
�������� Mean age was 50.80 – 9.64 years. Out of the 96 patients, 48 (50.0%) were male and 48 (50.0%)
were females with male to female ratio of 1:1. Majority of patients were with grade I i.e. 44 (45.83%). Frequency
of incidental finding of carotid intima media thickness >1mm in patients with non-alcoholic fatty liver disease was
found in 55 (57.29%) patients. ���������� This study concluded that frequency of incidental finding of carotid
intima media thickness >1mm in patients with non-alcoholic fatty liver disease is very high.
!�"#��	�� Non-Alcoholic Fatty liver disease, common carotid artery, intima media thickness.
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obesity, type 2 diabetes, atherogenic dyslipidemia
and arterial hypertension. The leading cause of death
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carotid intima thickness >1mm was found in 52.55 %
of NAFLD patients as compared to 35.8% in patients
not having NAFLD.12 The incidence of nonalcoholic
fatty liver disease is increasing in our population (due
to a rise in risk factors like hypertension, diabetes
and obesity). The purpose of this study was that eva-
luating the frequency of incidental finding of increased
intima media thickness in patients with nonalcoholic
fatty liver disease using duplex ultrasonography will
add to its potential to predict development of com-
plications of fatty liver disease in primarily healthy
patients in outpatient departments, which in turn will
provide us with the burden of the disease in local
population and will generate local data for further
research purpose in this field. It will also guide clini-
cians in routine use of duplex ultrasonography on
asymptomatic patients thus helping them plan proper
management as well.

in patients with NAFLD is cardiovascular mortality,
which is not surprising given the high prevalence of
the above mentioned cardio metabolic risk factors.
However, a large body of data indicates that the fatty
and inflamed liver expresses several pro-inflammatory
and procoagulant factors, as well as genes involved
in accelerated atherogenesis.1 This raises the possi-
bility that the link between NAFLD and cardiovascular
mortality might not simply be mediated by shared,
underlying, common risk factors but rather that NAFLD
independently contributes to increasing this risk. While
an increased prevalence of cardiovascular disease
in NAFLD is largely accepted, existing data also show
an increased incidence.2 This suggests that steatosis
predates clinical cardiovascular disease, and that it
may trigger or accelerate its occurrence.
Patients with NAFLD die primarily of cardiovascular
disease, and the extent to which the liver disease
rather than associated co-morbidities is responsible
for excess cardiovascular death is still under debate.
On the other hand, it should also be remembered
that NAFLD is independently associated with an
increased risk of diabetes mellitus (T2DM) (two fold
increase) and cardiovascular disease (CVD) (1.4- to
2-fold increase).3 Furthermore, CVD is the most
common cause of death among NAFLD patients.4

Although the association of cardiovascular mortality
with NAFLD has been shown, the nature and strength
of this association remain controversial.5,6 Adams et
al7 have shown that CVD accounts for about 25% of
deaths in NAFLD patients versus 13% death from
liver disease.
Ultrasonography has become widespread diagnostic
tool and presently it is the preferable method for
diagnosing patients with nonalcoholic fatty liver
disease as it is noninvasive, in expensive and widely
available.8 It may yield information beyond the specific
question asked. One example of great impact is
chance finding of carotid atherosclerosis seen in
duplex Ultrasonography. In this context, a strong
correlation between hepatic steatosis diagnosed by
ultrasound and increased intima media thickness has
been documented.9 Mean intima media thickness is
found to be raised significantly in patients with
nonalcoholic fatty liver disease and has shown positive
correlation between ultrasonographic hepatic steatosis
grade and intima media thickness as well.10,11

In a study conducted in 2012 it was noticed that
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To determine frequency of incidental finding of carotid
intima media thickness >1mm in patients with non-
alcoholic fatty liver disease and compare severity of
hepatic steatosis with increased carotid intima media
thickness >1mm.

�'����'(�������)�	�

This descriptive, cross-sectional study was conducted
from 26th December 2017 to 25th June 2018 at Depart-
ment of radiology Armed Forces Institute of Radiology
and Imaging, military hospital, Rawalpindi. After
approval from ethical review committee, a total of 96
having fatty liver on ultrasound scan, 18 to 70 years
were included. Patients with history of alcohol
ingestion, renal disease or stigmata of CLD and
previous diag-nosis of stroke or Transient ischemic
attack were excluded. After taking informed consent
and relevant history patient was guided to take
ultrasound scan of the abdomen and duplex
ultrasound scan of carotids in order to assess the
hepatic steatosis and carotid intima media thickness
measurement. According to sample size, patients
admitted in other departments of Military Hospital
Rawalpindi and were referred by clinician to the
radiology department (Armed Forces
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done which also showed no significant difference
between male and female. (Tab. 1) has shown the
stratification of incidental finding of carotid intima
media thickness >1mm with respect to grade of
hepatic steatosis. Although it showed that percentage
increases with grade but the difference was not
statistically significant.

Institute of Radiology & Imaging) fulfilling the inclusion/
exclusion criteria were included in the study. After
taking informed consent and relevant history patient
was guided to take ultrasound scan of the abdomen
and duplex ultrasound scan of carotids in order to
assess the hepatic steatosis and carotid intima media
thickness measurement.
Thickness of common, internal and external carotids
were seen and mean reading was taken. All the data
was entered in specially designed Performa. Con-
founders were excluded by history and physical
examination. This all data was recorded on a specially
designed Performa which included the patient s bio-
data and study variables. All the data was entered
and analyzed on SPSS (Statistical package for social
sciences) Version 21.0. Descriptive statistics were
calculated. For qualitative variables i.e. gender, carotid
intima media thickness >1mm and grade of hepatic
steatosis frequen cy and percentages were calculated.
For quantitative variables, i.e. age mean and standard
deviation were calculated.
Stratification of age, gender and grade of hepatic
steatosis was done. Post stratification chi square test
was applied. P-value of � 0.05 was considered
significant.
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Age range in this study was from 18 to 70 years with
mean age of 50.80 – 9.64 years. Majority of the patients
82 (85.42%) were between 41 to 70 years of age.
Out of the 96 patients, 48 (50.0%) were male and 48
(50.0%) were females with male to female ratio of
1:1. Distribution of patients according to grade of
hepatic steatosis showed that majority of patients
were with grade I i.e. 44 (45.83%).
Frequency of incidental finding of carotid intima media
thickness >1mm in patients with non-alcoholic fatty
liver disease was found in 55 (57.29%) patients,
whereas there was no carotid intima media thickness
>1mm in 41 (42.71%) patients.
When stratification of incidental finding of carotid
intima media thickness >1mm was done on age
groups, it was found that there was no significant
difference between different age groups while the
stratification of incidental finding of carotid intima
media thickness >1mm with respect to gender is also

�'$(��*� Stratification of incidental finding of carotid intima media
thickness >1mm with respect to grade of hepatic steatosis.
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Nonalcoholic fatty liver disease (NAFLD) is the most
common cause of abnormal liver function tests in
adults and almost one third of the population in the
Korean has hepatic steatosis.13,14 NAFLD is commonly
associated with visceral obesity, dyslipidemia, insulin
resistance, and type 2 diabetes and may repre-
sent another component of the metabolic syndrome
(MetS),15-17 a condition associated with a high
cardiovascular risk and, in particular, an increased
prevalence of carotid lesions.18 It is important to
determine whether NAFLD is an independent predictor
of cardiovascular morbidity and mortality and several
studies have suggested that there is an association
between NAFLD and cardiovascular disease.19-24

Noninvasively detected increased carotid intima media
thickness (IMT) is generally accepted as an early
indicator of generalized atherosclerosis and has been
related to cardiovascular risk factors, and cardio-
vascular disease including incidence of myocardial
infarction and stroke.25

Some case-controlled and cross-sectional studies18-20

showed a relationship between NAFLD and carotid
IMT.21 Indeed, it is hypothesized that NAFLD is not
merely a marker of cardiovascular disease but may
also be involved in its pathogenesis.22 A possible
relationship between NAFLD and carotid lesions
might have important practical consequences,
considering the frequent incidental finding of hepatic
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It was also shown that age could be another
independent risk factor for thick CIMT.
In a local study, 54 patients with NAFLD (33 males,
21 females) and 50 controls (28 males, 22 females)
were assessed. The mean patient age in NAFLD
group was 47.5 years while it 46.7 years in the control
group. The mean CMIT in NAFLD group in our study
was 0.80 – 0.12 while it was 0.58 – 0.15 in the control
group (p= 0.0001). These values clearly show a strong
relationship between hepatic steatosis and increased
thickness of carotid intima media. In another study,
the prevalence rate of hepatic steatosis was 29.9%.
Among subjects aged > or =45 years, an association
between hepatic steatosis and IMT of the carotid
arteries was found in bivariate analysis, but not after
adjustment for atherosclerotic risk factors. Individuals
with fatty liver had more often carotid plaques than
persons without fatty liver (plaque prevalence rate
76.8% vs 66.6%; P<0.001). This association persisted
after adjustment for confounding factors and was
predominantly present in subjects with no to mild
alcohol consumption.
Recently, it was seen in a large observational study
that patients with biopsy-proven NAFLD had a signifi-
cant increase in carotid IMT in comparison with age,
sex, and BMI-matched healthy controls; carotid IMT
was significantly higher for individuals with NASH
than for those with simple steatosis, and, more
importantly, the histological severity of NAFLD (i.e.,
steatosis, necroinflammation and fibrosis) predicted
carotid IMT independently of classical risk factors,
HOMA-estimated insulin resistance, and components
of the Mets. Previously, O Leary et al. reported that
a carotid IMT value = 0.86mm carries a low risk of
CVD, whereas an IMT value = 1.10 carries a highrisk
of CVD. It is worth emphasizing that the mean carotid
IMT values we found among healthy controls and
NAFLD patients were of 0.82 and 1.14 mm, res-
pectively.

steatosis in subjects undergoing abdominal ultrasound
(US) for any reason. In these subjects, an US assess-
ment of carotid arteries might also be advisable.
However, some degree of variability about the mean
carotid IMT values has been observed among all the
published reports that result in a difficult evaluation
of the magnitude of the observation. For instance,
among the different studies, mean carotid IMT values
in NAFLD patients range from 0.64 – 0.10 mm to
1.24 – 0.13 mm.21

Age range in this study was from 18 to 70 years with
mean age of 50.80 – 9.64 years. Majority of the
patients 82 (85.42%) were between 41 to 70 years
of age. Out of the 96 patients, 48 (50.0%) were male
and 48 (50.0%) were females with male to female
ratio of 1:1.Frequency of incidental finding of carotid
intima media thickness >1mm in patients with non-
alcoholic fatty liver disease was found in 55 (57.29%)
patients, whereas there was no carotid intima media
thickness >1mm in 41 (42.71%) patients. Since this
was a hospital based study so there were few limitation
which included non inclusion of diabetic and
hypertensive patients in the inclusion criteria. This
study focused more on fatty liver with intima media
thickness without particularly considering diabetic
and hypertensive patients. Another study can be
conducted in this regard to see the degree of fatty
infiltration of liver in these patients. In a study con-
ducted in 2012 it was noticed that NAFLD patients
had a significantly increased mean carotid IMT (0.79
– 0.18 vs. 0.73 – 0.13 mm; p < 0.001) than those
without the condition. The prevalence of increased
IMT, defined as IMT � 1 mm, and carotid plaque were
52.5% and 34.1% in the patients with NAFLD vs.
35.8% and 18.8% in the patients without this condition
(p < 0.001).12

In another study, two hundred and ninety individuals
were found to have fatty change on abdominal ultraso-
nography, and were labeled NAFLD. Compared to
normal individuals, NAFLD patients had significantly
higher prevalence of increased CIMT (OR, 1.66;
p<0.001). Those with hypertension (HTN), diabetes
mellitus (DM), higher waist circumference (WC) and
older ages had significantly higher prevalence of thick
CIMT. Through adjusting the effects of different
variables, the author indicated that NAFLD could be
an independent risk factor for thick common carotid
intima-media (OR, 1.90; 95% CI, 1.17-3.09; p=0.009).

���
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This study concluded that frequency of incidental
finding of carotid intima media thickness >1mm in
patients with non-alcoholic fatty liver disease is very
high. So, we recommend that duplex Ultrasonography
should be done routinely to predict development of
complications of fatty liver disease in primarily healthy
patients in outpatient departments.
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