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ABSTRACT

OBJECTIVES: To determine the inter observer agreement of ultrasound diagnosis of the severity and grading
of steatosis in patients with HCV. METHODS: Patients with HCV were evaluated, from March 2008-August 2010
at Radiology department, Dow Medical College and Civil Hospital Karachi, with ultrasound for detection and
grading of steatosis and fibrosis using a standardized set of criteria. The same sets of images were reviewed
by the same radiologists 5 years later (2015) for determining the agreement in the grading. Kappa (k) statistics
were utilized. Present results were compared with that of the pilot study conducted in 2007 on 100 images.
RESULTS: 452 set of images were reviewed by three radiologists, designated A, B and C. The inter observer
agreement was satisfactory to good with k=0.8 for no steatosis, 0.4 for mild steatosis, 0.7 for moderate steatosis
and 0.9 for severe steatosis. The inter-observer agreement in the pilot study in 2007 had shown k - values of
0.81 for no steatosis, 0.5 for mild steatosis, 0.8 for moderate steatosis and 0.9 for severe steatosis. CONCLUSION:
The studied criteria for ultrasound diagnosis and grading of hepatic steatosis had persistently good inter-observer
agreement for absence, and moderate to severe grades of steatosis. The agreement was low for mild steatosis.
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Introduction

Hepatic steatosis or fatty liver is increasingly being
recognized as a cause of NASH (nonalcoholic steato-
hepatitis) which may lead to many complications
including hepatocellular carcinoma.t The condition
can be diagnosed and evaluated by many means
including laboratory tests, biopsy, elastography and
ultrasound. Ultrasound (U/S) scan is a commonly
used modality for the evaluation of hepatic pathologies
particularly chronic liver disease of infective or staetotic
origin. It is an effective and widely available modality
to identify many structural changes in the liver by
virtue of visualizing the alteration in hepatic paren-
chymal echo pattern and echogenicity. Operator skill
remains a practical issue in the general application
and accuracy of ultrasound due to the use of subjective
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non-standardized criteria, single ultrasound parameter
utilization, and ultrasound conducted by sonographers.
There are variable reports of ultrasound accuracy
ranging from low to high reliability.2 One of the sug-
gested reasons for this variation is operator skill and
variation in the sonographic interpretation.3

Using objectively structured approach for ultrasound
evaluation to identify the stage of steatosis as
accurately as possible would help in homogenizing
the reports and increasing the reliability. In Pakistani
scenario, this can be very cost effective, particularly
if a diagnostic algorithm is developed or a scoring
system be used for this evaluation on structured
basis. A set of such criteria was developed and tested
against histopathology results by the author in a small
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set of patients.4 However it remained to be seen as
to whether these criteria have good long term agree-
ment among the radiologists familiar with these criteria
on a larger number of patients. The present study
was conducted to determine the agreement between
radiologists regarding the ultrasound diagnosis of
presence and grading of hepatic steatosis using the
above objectively structured criteria.

Methods

It was an analytical study carried out in the Department
of Radiology, Dow Medical College and Civil Hospital
Karachi, as a follow up of a research project leading
to PhD.4 Adult patients with hepatitis C were recruited
from the Sarwar Zuberi Liver Centre (SZLC), Dow
Medical College and Civil Hospital Karachi, and from
the medical out patient referrals to the Radiology
department. Patients aged under 15 years, alcoholics,
auto immune or drug induced hepatitis, deposition
disorder, and concomitant HIV were excluded. Those
with hepatocellular carcinoma and/or ascites were
likewise not considered. Ethical approval was taken
from the Ethical Review Board, Dow University of
Health Sciences, Karachi vide letter no - PhD-1/ERB-
31/DUHS-07.

The primary data collection had started in March
2008 and ended in August 2010. However, in October
2007 a pilot study was conducted to test the inter-
observer agreement of the ultrasound criteria used
for grading of ultrasound on a 100 patients undergoing
abdominal ultrasound without trauma or ascites, using
a 3.5 MHz convex probe on gray scale and Doppler
spectrum. Two MCPS and one FCPS (the author)
radiologists had taken part in that pretesting. Following
criteria were used:4.5

* No steatosis = normal homogenous pattern of liver
with echogenicity lower than adjacent pancreas

» mild steatosis = high echogenicity of liver tissue
(equal to or greater than the body of pancreas) with
adequately visualized of posterior hemi diaphragm
and portal radicles’ margins inside liver ( Fig. 1)

» moderate steatosis = high echogenicity of liver tissue
with obscured posterior hemi diaphragm and portal
radicles’ margins (Fig. 2)

» severe steatosis= high echogenicity of hepatic
parenchyma with markedly compromised visualization
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Figure 1: Ultrasound appearance of mild steatosis

Figure 2: Ultrasound appearance of moderate steatosis

of posterior hemi diaphragm, portal radicles’ margins
and posterior segments of the right hepatic lobe
(Fig. 3).

Later on, 452 patients with hepatitis C were evaluated
with ultrasound for diagnosis and grading of hepatic
steatosis as part of research leading to PhD, funded
by the HEC (project no 1121). Ultrasound findings
were recorded and compared with ultrasound. Thermal
prints of images clearly showing the hepatic
parenchyma, portal radicles, hepatic margins
particularly the left lobe, and the adjacent pancreas,
were recorded. The same sets of images were
reviewed by the same radiologists 5 years later (2015)
for determining the agreement in the grading. Kappa
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Figure 3: Ultrasound appearance of severe steatosis

(k) statistics were utilized and k values were deter-
mined. Present results were compared with that of
the pilot study conducted in 2007 on 100 patients.

Results

There were 100 sets of images in the pilot study in
2007-2008, and 452 different sets obtained during
2008-2010, which were reviewed by the same
radiologists who had participated in the pilot study.
There were three reading radiologists; one being a
Faculty member with Membership, Fellowship as well
as Doctoral qualifications and the other two being
Consultants with Membership of the College of
Physicians and Surgeons, Pakistan. All were expe-
rienced in ultrasound with 12 years of experience
after the first postgraduate qualification for Radiologist
A, and 5 years of post-Membership qualification for
the other two Radiologists at the time of the pilot
study in 2007-2008. All the three radiologists were
females.

The inter observer agreement was satisfactory to
good with k=0.8 for no steatosis, 0.4 for mild steatosis,
0.7 for moderate steatosis and 0.9 for severe steatosis.
The inter-observer agreement in the pilot study in
2007 had shown k - values of 0.81 for no steatosis,
0.5 for mild steatosis, 0.8 for moderate steatosis and
0.9 for severe steatosis between the same radiologists
for the respective grades.
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Discussion ____

In current clinical practice, ultrasound is used as the
first line imaging modality in the evaluation of hepato-
biliary disease being non- invasive and cost effective.2
The only drawback is that it is operator dependent
with significant inter- observer variability.6 It is therefore
necessary to lay down standardized criteria for
ultrasound examination so that this variability may
be reduced to minimum. This research intended to
address to the issue of the lack of literature as well
as lack of practical standardized criteria on ultrasound
evaluation to overcome the inter- observer variability.
The overall accuracy of u/s in diagnosing and grading
a fatty liver compared to CT and biopsy is 85-89%.7-9
A recent meta-analysis stated the sensitivity to range
from 55-100% and specificity to range from 126-
100%.10 Despite a large volume of international re-
ports all of which are contrasting, there is little local
radiology-oriented research is available on the subject
to date with most studies being conducted by clinicians
using ultrasound as the primary tool of diagnosing
fatty liver.11.12 In fact, ultrasound has been used to
determine the prevalence of fatty liver disease.13
Specifically in the context of steatosis, the intra-obser-
ver and inter-observer interpretation of even the
histopathology can vary especially for detecting lobular
inflammation and ballooning,4 which affects the
reported severity of steatosis.

Ultrasound is a non-invasive modality with 60-100%
sensitivity and specificity particularly for advanced
stages, more for steatosis than for fibrosis.10.15-18 |t
may serve the need of assessing if a liver biopsy is
needed, when practiced with caution, objectivity and
attention to detail.

The studied ultrasound criteria were pretested for
inter-observer agreement and showed good agree-
ment. In a meta-analysis of 49 ultrasound- based
studies for hepatic steatosis, the reliability ranged
from 0.54 to 0.92 for intra observer and 0.44 -1.00
for inter observer agreement,10 confirming our pre-
testing. The intra-rater reliability was not checked in
this study as the images in the second round were
not the same set as in the pilot study.

Ultrasound is a highly operator dependent technique.
The images used in this study were obtained by an
experienced radiologist and were read by two other
experienced colleagues of nearly the same technical
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caliber with knowledge of the purpose of the study
and the standardized criteria using the same grading
system but not the findings given by the principal
researcher. This was done to check the agreement
between them. The lowest agreement was for mild
steatosis which was either missed or classified as
no-steatosis so early/ mild steatosis is likely to be
missed even by experienced operators. This is
supported by previous researches.10.15-18

Hence ultrasound should better be made a part of
diagnostic algorithms for best practices. Ultrasound
can very well be the first step in such an algorithm.
The standardized criteria used for the purpose of this
study can be adopted at centers dedicated to hepato-
biliary and/or Gastroenterology practice, at the least.

Using standardized ultrasound criteria leads to good

intra - observer agreement between qualified experien-
ced Radiologists.
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