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Background: Of the various pathologies that afflict the liver, liver masses form an important group.
Multidetector computed tomography (MDCT) is the imaging modality most often used to evaluate
focal liver lesions.
Objective: To evaluate the usefulness of Multidetector computed tomography in detection and
characterization of focal liver lesions and to differentiate malignant from benign liver lesions.
Materials and methods: The study was conducted on 40 patients, over a period of one year, in the
department of Radiodiagnosis, Rajah Muthiah Medical College and Hospital, Chidambaram. Patients
(>20 yrs age) with hepato-biliary related clinical symptoms or incidentally detected liver masses with
USG were included in the study. The MDCT findings were correlated with histopathological
examinations in 33 out of 40 patients.
Results: Out of 40 patients, 21 patients (52.5%) had benign and 19 (47.5%) had malignant lesions.
On later histopathological correlation, definitive diagnosis was made in 39 cases. Thus, in the present
study, the diagnosing accuracy of MDCT in focal liver lesions evaluation was found to be 97.5%.
Conclusions: MDCT is a highly sensitive non invasive tool for detection and characterization of focal
hepatic lesions.
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INTRODUCTION
The Liver, due to its major function of detoxification and its
rich blood supply by hepatic artery and portal vein becomes
prone to various diseases and pathologic alterations either of
primary or secondary origin. Though substantially differing in
occurrence, basically all main components of the liver tissue
(hepatocytes, biliary epithelium, mesenchymal tissue) can give
rise to both benign and malignant tumours.
The practice for liver imaging has undergone a significant
change over the past two decades. The conspicuity of a liver
lesion on CT depends on the attenuation difference between
the lesion and the normal liver. On a non enhanced CT-scan
(NCCT), only minority of liver lesions that contain
calcifications, cystic components, fat or hemorrhage will be
detected. 80% of normal liver parenchyma is supplied by the
portal vein and 20% by the hepatic artery. The difference in
blood supply results in different enhancement patterns between
various liver lesions in the various phases of contrast
enhancement (1).
The development of Multi detector row CT technology has
helped CT to continue to excel in its already established

indication i.e., hepatic lesion detection and characterization
and to add new clinical indication i.e., CT angiography for pre
procedure mapping and liver perfusion. With MDCT there is
faster scanning, which decreases respiration artifacts and
improves multiphase imaging.
Dynamic CT with arterial and portal venous phase imaging is
now considered to be the primary way of approach for the
diagnosis of liver lesions. Lesions that are generally hyper
vascular, enhance with the highest degree of contrast during
the arterial phase like Hepatocellular Carcinomas. Portal
venous phase imaging is useful for detecting hypo vascular
liver tumors, such as metastatic tumors from the colorectum
because the liver parenchyma is enhanced maximally during
this phase increasing contrast resolution for identifying the
lesion(2). The value of adding delayed phase imaging to
biphasic dynamic CT for detecting liver lesions becomes
essential in that some lesions (e.g. Hemangioma) are more
conspicuous on delayed phase images than on portal venous
phase images(2).
Although histopathology is the gold standard, biopsy is always
not possible as it is an invasive technique. In our study we
purpose to evaluate the role of Multi detector computed
tomography in the characterization of focal liver lesions in
patients presenting to our hospital.
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MATERIALS AND METHODS
This prospective cross sectional study was conducted on 40
patients, over a period of one year, presenting to the
Department of Radiodiagnosis, Rajah Muthiah Medical
College and Hospital, Annamalai University, Chidambaram,
for evaluation of known or suspected liver lesions. All basic
examinations were performed and written informed consent
was taken prior to any intervention. The aim of the study was
to study the enhancement pattern and characterization of
various liver lesions in multi detector computed tomography.
Clinical symptoms with suspicion of focal liver lesions in
adults above 20 yrs and previous imaging studies depicted
liver lesions were included in the study.
All patients below 20 years, patients with history of trauma,
patients allergic to contrast agents and patients with elevated
renal parameters were excluded from the study.
The exact plan of the study was individualized for each case.
The study was performed using TOSHIBA 4 SLICE CT scan
machine with non contrast study followed by triphasic scans
including arterial phase, venous phase and delayed phase scans
in all the patients with breath hold using oral and intravenous
contrast agents. All patients would be administered 1ml/kg of
Intravenous contrast material at an injection rate of 4-6 ml/sec.
The phases were obtained with empirically timed scans using a
bolus injector with arterial phase obtained between 10-25
seconds, portal venous phase at 25-60 seconds and delayed
phase were taken at 120-180 seconds. All the patients’ CT
image data were examined for Number of lesions (single or
multiple), location of the lesions (right lobe, left lobe or both
lobes), presence of calcification within the lesion, presence of
tumor vessels, pattern of enhancement in the all the phase
images (Central /Peripheral/None), status of the portal vein,
hepatic veins and their patency, presence of thrombus, ascites
and gall stones.
Based on the clinical symptoms and imaging features all the 40
cases were given a specific radiological diagnosis. The patients
were followed up and final diagnosis was confirmed by
histopathological analysis with FNAC / BIOPSY.
By comparing the imaging diagnosis with corresponding
histopathological final diagnosis the diagnostic accuracy of the
MDCT on the liver lesion is ascertained.

RESULTS AND DISCUSSION
Of the 40 cases observed in the study, 7 cases which showed
hypo dense lesion in plain study and peripheral enhancement
in the arterial phase study and
centripetal filling-in
enhancement in portal venous phase with complete central
enhancement in the delayed phase were diagnosed as
hemangiomas.
Hemangioma is the most common benign liver lesion
observed. According to Semelka et al (3) they are usually
asymptomatic. Hemangioma was seen among 7 cases in our
study. The lesions were hypodense in 71% of the cases
observed in our study (n=5) and isodense in 29% cases (n=2)
in plain study and they showed early peripheral enhancement
in arterial phase with progressive centripetal filling in the
delayed phase in all the cases as described by Hanafusa et al (4)
and Yashimata et al (5) in their studies These imaging findings
seen in our study are consistent with the CT imaging features
of hepatic hemangioma as described by Scartarige et al (6).

Seven patients who showed hypodense lesion in the plain
study and also showing prominent enhancement in the arterial
phase which reduced in the portal venous phase and showing
no enhancement and appearing isodense with the rest of the
normal liver parenchyma in the delayed phase were diagnosed
as hepatocellular carcinoma (HCC). Of the 7 cases diagnosed
as HCC, 2 cases showed thrombosis of portal vein, 4 cases
showed prominently enhancing intra tumoral vessels and one
case showed enhancing well defined capsule in portal venous
phase. Out of the 7 cases diagnosed as HCC by MDCT, 6
cases were confirmed as HCC with histopathological
examination (HPE), while one case of metastatic
adenocarcinoma was wrongly diagnosed as HCC.
According to Baron et al(7) on plain study, most of HCC
present as low attenuating lesions, which on arterial phase
being hyper vascular tumor shows intense enhancement
throughout the tumour and the capsule is seen as a hypo dense
rim. In portal venous phase there is rapid washout and the
lesion becomes iso to hypodense compared to normal liver
parenchyma. On delayed phase images the capsule and fibrous
septa may show prolonged enhancement (7). In our study all the
lesions were hypodense on NCCT study and CECT showed
enhancement in arterial phase, however in the portal venous
phase no enhancement was seen suggestive of wash out of
contrast. According to the study by Honda et al (11)
hepatocellular carcinoma was hypervascular in 60% of the
cases but in our study hypervascularity in arterial phase was
noted in all the cases. Baron and Oliver et al had described that
the tumor thrombus is one of the characteristic features of
HCC whether in the portal vein or its branches and the
obstruction or invasion of portal vein or hepatic vein is seen in
30-40% of cases. In our study we had diagnosed portal vein
thrombosis in 33 % of HCC cases (7).
14 cases showed ill defined hypodense mass lesions in liver, in
the plain study and showed peripheral wall enhancement in the
arterial and the portal venous phases with no enhancement
noted in the delayed phase. Among them 8 cases noted in the
right lobe, 4 cases seen in left lobe and 2 cases in both lobes.
These 14 cases were diagnosed as liver abscesses.
Hepatic abscess is depicted as a single or multiloculated
hypodense mass that frequently shows a peripheral rim or
capsule that is clearly enhanced on contrast-enhanced CT(8).
Mathieu et al. reported a double-target sign consisting of a
hypodense central abscess cavity surrounded by an inner
hyperdense ring, and an outer hypodense zone on dynamic
contrast-enhanced CT. This double target sign was found in
30% of the cases reported by Mathieu et al. and 35% (5/14) of
our patients. Small abscesses have a tendency to cluster or
aggregate and coalesce into a single larger abscess cavity
(cluster sign)[8]. Mathieu et al. also reported that the hepatic
parenchyma surrounding an abscess showed transient
segmental or wedge-shaped enhancement on the arterial
dominant phase of dynamic CT in 12 (30%) of 40 patients. In
our patients, 8 (57%) of 14 abscesses showed segmental or
wedge-shaped transient hepatic enhancement surrounding
hepatic abscesses; three abscesses showed only wedge-shaped
enhancement, One of the cases which showed hypodense
lesion in the right lobe of liver on plain study and showed no
enhancement in arterial and portal venous phase but lesion was
enhanced in delayed phase. The case showed dilatation of the
intra hepatic biliary radicles and was diagnosed as mass
forming intrahepatic cholangiocarcinoma. According to
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Multiple lesions that were hypodense and isodense in the
plain study was observed in 10 cases out of 11 metastatic
cases, among them diffuse enhancement in the arterial phase
p
was observed in 2 cases, and peripheral enhancement in portal
venous phase seen in the rest of 8 cases.

Foley et al (11) has described that MDCT appearance of
hypervascular lesions are hyper enhancing on arterial and
portal venous phase either homogeneous or inhomogeneous
due to areas of necrosis or haemorrhage. The imaging
appearance of these hypervascular tumors is distinc
distinct from rim
enhancing hypovascular metastatic lesions from common
primary sites, such as lung, breast, pancreas, colon, and the
genital tract (10).
Table 2 Enhancement Pattern of Lesions

Among them two cases which showed enhancement in the
arterial phase, one case showed mass lesion in the kidney and
one case showed a hyperdense lesion in the body of stomach
which was showing strong enhancement in the arterial phase.
The cases were diagnosed as liver metastasis with primary
mass in the kidney and as hypervascular tumour in the stomach
respectively.
Among the 8 cases which showedd peripheral enhancement in
the portal venous phase, 5 cases had irregular wall thickening
in the pyloric antral region of the stomach, hence these cases
were diagnosed as carcinoma stomach with hepatic metastasis.
One case showed abnormality in chest radiograph
iograph with mass
in left lung and two cases each had mass lesions in thyroid,
hence these cases were also diagnosed as hepatic metastasis.
One case showed hypodense lesion in the right lobe of liver
and showed only peripheral enhancement in the arterial and
the portal venous phase, the patient also had a mass lesion in
the pancreas; hence the lesion was diagnosed as liver
metastasis.

Arterial
Phase
1
30
9
40

Features
No enhancement
Peripheral enhancement
Central enhancement
Total
No enhancement
35

Peripheral enhancement

Lesions diagnosed
Hemangioma
Hepatocellular carcinoma
Abscess
Intrahepatic cholangiocarcinoma
Ca lung with metastasis
Ca thyroid with metastasis
Pancreatic mass with metastasis
RCC with metastasis
Carcinoma stomach with metastasis

20
15
9
5

1

1

arterial phase

Portal venous

No. of patients

37

40
30

25.9

23.1

Graph 2 Enhancement Patterns of the Liver Lesions

Table 3 Frequency of Distribution of Focal Liver Lesions
in Various Age Groups
Abscess CCC
0
0
0
0
1
0
9
0
2
0
1
1
1
0
14
1

MDCT diagnosis
Total
HCC Hemangioma Metastasis
0
2
0
2
1
2
0
3
1
1
4
7
0
1
3
13
1
1
2
6
4
0
2
8
0
0
0
1
7
7
11
40

14

10
5

11
7

7

1

0

15.4
14.8

20
10

Male

Delayed phase

Features

No. of Patients

46.2

0

0

15

50

8

7

10

21-30
31-40
41-50
51-60
61-70
71-80
81-90
Total

Female

32

25

Age in yrs

Final
diagnosis
-6
14
1
1
2
1
1
6

Delayed
Phase
32
0
8
40

Central enhancement

32

30

Table 1 MDCT Versus HPE Diagnosis
Mdct
diagnosis
7
7
14
1
1
2
1
1
6

Portal
Venous
1
32
7
40

30
No. of patients

Asayamaa et al (9) cholangiocarcinomas (CCC) are usually
hypo- to iso-attenuating
attenuating relative to the normal hepatic
parenchyma att plain CT. After the intravenous administration
of contrast material, most cholangiocarcinomas remain
hypoattenuating during the arterial and portal venous phases
and show enhancement during the delayed phase, findings that
reflect their hypovascular desmoplastic
oplastic stromal composition
(9)
. We also had similar MDCT findings in our case.

7.4
0

7.7
7.4

7.7
3.7

3.7
0

0
MDCT DIAGNOSIS

20-30 31-40 41-50 51-60 61-70 71
71-80 81-90
Age in yrs

GRAPH 3 Distribution of Various Focal Liver Lesions
Graph 1 Age and Gender Distribution in Our Study Population
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1A

1B

1C

1D

1. Axial plain (A) and contrast (B- Arterial , C - Venous, D - Delayed) CT images show multiple well defined small peripherally enhancing
hypodense lesions in both lobes of liver - Metastasis.
2A

2B

2C

2D

2. Axial plain (A) and contrast (B- arterial , C - venous , D - delayed ) CT images show a well defined hypodense lesion in the right lobe of liver, delineating
irregular peripheral wall enhancement and transient adjacent hepatic parenchymal enhancement - ABSCESS. Gall bladder also shows a calculus in its
body region.
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3A

3B

3C

3D

3 Axial plain (A) and contrast (B- Arterial , C - Venous , D - Delayed ) CT images show a well defined iso-hypodense lesion in the right lobe of liver,
delineating arterial phase central enhancement with washout in venous phase and capsule formation in delayed phase - HEPATOCELLULAR
CARCINOMA.
4A

4B

4C

4D

4. Axial plain (A) and contrast (B- Arterial, C - Venous, D - Delayed ) CT images show a well defined hypodense lesion in the right lobe of liver,
delineating arterial phase peripheral nodular enhancement with centripetal filling-in in venous and delayed phases - HEMANGIOMA.
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CONCLUSION

5.

In recent decades, MDCT has become the mainstay for
diagnosis of hepatic lesions because of its ease, availability,
cost effectiveness, less time consumption, ability to reveal
anatomy of structures, extent of the disease process and most
importantly, guiding the surgeons to plan surgery accordingly.
The results of this study indicate MDCT to be highly sensitive
in classifying the hepatic lesions into clinically relevant
categories, making diagnosis and more so in evaluation of the
site and size of lesion, detection of calcification and necrosis
and any other associated findings.
In India, where the cost and accessibility are the prime factors
in determining the modality to be used for diagnostic purposes,
MDCT imaging has promising prospects.
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