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Abstract

Background: To assess and characterize liver lesions usinig fpipase multi-detector computed tomography (MD&S a tool and to study
the social demographics of the patients with liesions.Subjects and Methods: A hospital based retrospective analysis of 15Cep&iwas
done on patients with liver lesions who had undeegdriple phase MDCT to characterize the liver desi as was advised post
ultrasonography or based on clinical suspiciorg period of 3 years, from January 2015 to Decer@b&r in Rajarajeswari medical college
and hospital and findings of triple phase MDCT weoerelated with clinical/ histopathological or paperative findings. The results were
then analysed to arrive at conclusioResults: Of the total of 150 patients with liver lesionkete were 104 benign and 46 malignant
lesions. Hemangioma and metastasis were seen thebmost common lesions, with hemangioma accourfond35 cases (24%) and
metastasis 28 cases (18.6%). There were 17 ca&¥g €hch of abscess and simple cysts, 21 (14%$ casepatocellular carcinoma and 17
cases (11%) of hydatid cysts. There were 8 ca$é3 ¢ases of focal fatty infiltration, 3 cases caskhepatic laceration, 1% cases each of
focal nodular hyperplasia, cholangiocarcinoma aepgatic contusionConclusion: Triphasic MDCT, owing to its strength of high speed
mapping of the liver in the immediate arterial, fabvenous and delayed phase assessing the enhamtceattern of lesions is an accurate

and highly sensitive tool in diagnosing and chamasing liver lesions.
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Introduction

Detecting and characterizing focal liver lesionsie of the
most difficult challenges in imaging today. Althdug
histopathology is the gold standard, biopsy is gkvaot
possible as it is an invasive technique. All staddaon-
invasive imaging modalities are less sensitive thamerally
perceived, and characterization is imperfect. Timoug
ultrasound has its strengths like its ability tcacdcterize
common benign lesions (eg: cysts and hemangiomas),
safety, low cost, and its ability to guide biop#iyhas its
own share of weaknesses like inability to image ghtire
liver in many patients and its inferiority to CT $ensitivity

in detecting and diagnosing focal lesions. Henoeyputed
tomography (CT) is the imaging modality most ofiesed

to evaluate focal liver lesions, however, the caxpghlood
supply of the liver necessitates the search fooptimal
contrast-enhanced CT protocol for the detection and
characterization of focal hepatic lesions. Consetiyethe
preferred liver CT techniqgue should combine a high
sensitivity for lesion detection with a good alilfor lesion
characterization, to differentiate lesions thatnaéed further

diagnostic tests or treatment for lesions thatato n

To meet these requirements, a triphasic multidete€tr
(MDCT) technique was developed to image the ellitier

in arterial, portal, and equilibrium phase. Tripihase
MDCT is based on various enhancement patternssadrie

in different phases. On Non enhanced Computed
Tomography (NECT) liver tumors usually are notbisi In

the arterial phase hyper vascular tumors will egbain the
portal venous phase hypo vascular tumors are @eltebr

the equilibrium phase these lesions will becomeshgense

or hypodense to the normal liver.

This study of characterization of focal liver lesiwill help

to better understand complex liver pathologies and
enhancement characteristics of different arrayoo#f liver
lesions.

Aims and Objectives

To study the role of triple phase MDCT scan in dete,

diagnosis and differentiation of liver lesions.

e To study the enhancement patterns of various liver
lesions on triple phase MDCT scan.

» To study the demographics of patients with livesides.
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Subjects and Methods

This is hospital based retrospective study of 150 cases.
Study population included all patients with suspicion of
hepatic masses on clinical, laboratory or ultrasonography
findings. Cases of all age groups were included irrespective
of sex. Exclusion criteria was patients with renal failure or
those with history of allergic reactions to contrast, pregnant
and claustrophobic patients.

CT scans were performed on Siemens Somatom Perspective
128 slice CT machine.

Technique
Arterial phase was taken at 35-40 sec after contrast injection

or 15-20 sec after bolus tracking. Lesions supplied by
hepatic artery enhanced maximally in this phase

Hepatic or late portal phase was obtained at 70-80 sec after
contrast injection or 50-60 sec after bolus tracking. Hepatic
veins enhanced in this phase with maximal enhancement of
hepatic parenchyma. Hypo-vascular lesions were best
evaluated in this phase.

Delayed or equilibrium phase was obtained 2-10 minutes
after the contrast injection. Those tumors became visible in
this phase that either loosed their contrast slower than
normal liver parenchyma or washed out rapidly.

Contrast agent used in the study was Iohexol (omnipaque)
350 mgl/ml i.v. Dose of intravenous contrast varied
according to weight of the patient (1.2-1.5 cc per kg) The
injection rate was kept between 2.5-5 ml/sec, rate was
adjusted as such that complete contrast is administered in
approximately 30 sec. (for 125 mL of contrast with 4mL/sec
and for 150 mL with SmL/sec).

Results
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Figure 1: Pie chart showing the frequency of various liver
lesions.

In our study, there were 104 benign lesions and 46
malignant lesions out of 150 patients. Hemangioma and
metastasis were the most common lesions, with
hemangioma accounting for 35 cases (24%) and metastasis
28 cases (18.6%). There were 17 cases (12%) each of
abscess and simple cysts and 21 (14%) cases of
hepatocellular carcinoma and 17 cases (11%) of hydatid

cysts. There were 8 cases (5%) cases of focal fatty
infiltration, 3 cases of hepatic laceration, 1% cases each of
focal nodular hyperplasia, cholangiocarcinoma and hepatic
contusion.

In our study, the study population comprised of cases with
the presenting age ranging from 10 years to 85 years of age,
with the maximum number of cases in the age group of 41
to 50 years (30%). Further, 66% of cases were males and
34% females.
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Figure 2: Histogram representing the average age of
presentation of patients with various liver lesions.
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In our study, it was observed that benign conditions
generally had a younger average age at the time of
presentation, such as abscess (46 years), focal fatty
infiltration (44 years), hemangioma (55 years), hepatic
contusions (45 years) whist malignant conditions such as
cholangiocarcinoma (61 years), hepatocellular carcinoma
(64 years) and metastasis (56 years) had an older average
presentation ages.
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Figure 3: Histogram representing the male: female incidences
of liver lesions in the study population

While analysing the male: female preponderance of liver
diseases, it was noted that males were at a higher
probability to have most of the liver lesions, benign and
malignant lesions alike, such as abscesses (4.6:1), simple
cysts (3.25:1) and hepatocellular carcinoma (2.5:1) etc. The
only exception to this trend was in the case of
hemangiomas, where there was a slight female
preponderance (1:1.2). Incidentally, in our study, the
traumatic lesions, i.e hepatic contusions and lacerations,
were found only in males.

Representative Images
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Figure 4: A case of hepatocellular carcinoma, (A)- plain CT
showing irregular, predominantly hypodense lesion showing
enhancement on arterial phase (B) and iso to hypo
enhancement on portal venous (C) and delayed phase(D)
(yellow arrow). Few non enhancing areas suggestive of
necrosis seen within.

Figure 7: A case of Cholangiocarcinoma -. A large ill-defined,
hypodense lesion on plain scan (A) is noted in the segments I,
IVB and V showing inhomogeneous enhancement on arterial
(A), portal venous (C) and delayed phase (D) images. Also
seen are dilated right main hepatic duct and intrahepatic
biliary duct dilatation.

Figure 5: A case of liver abscess. A thick walled hypodense
lesion with internal septations seen in the segments VII and
VIII of liver on plain CT (A) which shows peripheral capsular
and septal enhancement on arterial (B), portal venous (C) and
delayed (D) axial sections.

Figure 6: Another case of liver abscess (A)- An I'll defined
hypodense lesion in the right lobe of liver showing
heterogenous enhancement in arterial (B) and portal venous
(C) and washout in the delayed phase (D). There are multiple
non enhancing areas within, suggestive of necrotic areas.

Figure 8: A case of hydatid cyst- large well defined
heterodense lesion noted in segment VI and VII of right lobe of
liver with an exophytic component showing both cystic
(daughter cysts) and solid component with peripheral and
internal calcifications on plain scan (A). Solid component
shows minimal enhancement post contrast (B, C and D).

Discussion

Hemangiomas
In our study, hemangioma was the most common liver

lesion with 35 cases, of which 20 cases were females and 15
males, the only condition to have a female predominance.
This is in agreement with Aytekin et al, who had described
that hemangioma are more common in females."'? All the
cases were hypodense on plain scan. On post contrast scans,
all the lesions (except one) showed enhancement in arterial
phase followed by gradual filling toward the centre and
prolonged enhancement on the equilibrium phase. All the
hemangiomas were solitary and a majority of lesions (32)
were less than 10 cm in size, only 3 lesions (8.5%) were
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more than 10 cm. Mayo Foundation for Medical Education
and Research, 2011 has described that most of the hepatic
hemangioma are small, single and do not produce
symptoms. Triple phase CT scan correctly diagnosed all the
cases (100%) of hemangiomas

Metastasis: Metastasis was the second most common liver
lesion in our study with 28 cases (18.6%). There were 20
males and 8 females with metastasis. Incidentally, the 2
youngest patients in the study, aged 11 and 13. were cases
of liver metastasis. The primary tumour in the former was
Wilm’s tumour of the left kidney and in the latter,
dysgerminoma in the retroperitoneum. Hypodense lesion
on non-contrast CT and less enhancement than surrounding
liver on postcontrast studies is the most common
appearance of hepatic metastases. This was in accordance
with a study done by Soyer P64 Foley et al, had described
similar findings.3 Most of the cases (26 cases) had lesions
showing well defined margins (93%). 2 cases demonstrated
enhancement in the late arterial phase with peripheral
continuous enhancement suggestive of hyper vascular
metastasis. Absence of contrast washout in delayed phase
and nodular peripheral centripetal enhancement are useful
to differentiate hemangiomas from hyper vascular liver
metastases. This is in accordance with a study done by D F
Leslie61 and Kim T56.

Hepatocellular carcinoma: There was a total of 21 cases
of hepatocellular carcinoma, constituting 14% of total
number of cases. All patients had mass of size more than 20
mm. 19 cases had lesions with well-defined margins
(90.4%) and 2 (9.6%) had ill-defined margins. All lesions
showed the typical pattern of early enhancement in arterial
phase with rapid washout in Porto venous phase. All lesions
were hypodense in delayed phase. In 13 (62%) patients
portal vein thrombosis was seen. Saini et al, has described
that the tumor thrombus is another one of the characteristic
features of HCC4. In two patients, portal cavernoma
formation was noted due to tumor in portal vein. Capsular
enhancement on delayed phase images was noted in 15
pag]ents (71%). Similar findings were described by Lee et
al.

Abscess: There were 14 males and 3 females of the total 17
cases of hepatic abscess. Most of the abscesses were well
defined and 10 cases (58.8%) showed presence of multiple
septa within the lesion. In 2 cases, there were multiple small
cystic masses clustered together. On non-enhanced MDCT,
the abscesses appeared hypodense and showed peripheral
rim, capsule and septal enhancement on triple phase
MDCT. 3 patients (17.6 %) showed air foci within the
abscess cavity. Three cases were accompanied by transient
hepatic attenuation difference (THAD). In 7 patients, there
was accompanying pleural effusion and further right lower
lobe atelectasis in 2 patients.

Simple cyst/cysts: On triple phase MDCT scan, they
appeared as non-enhancing sharply defined hypodense
lesions showing water density (HU: -10 to +10). In 3 cases
(17%) of the total 17, presence of multiple simple cysts was
noted.

Hepatic trauma: There were 3 patients with laceration and
1 with contusion, incidentally all the patients with trauma

ple Phase Cemputed T ographie
being males All 3 patients with laceration had associated
subcapsular hematoma, with 2 of them having right sided
multiple rib fractures. All patients had associated
hemoperitoneum.
Hydatid cyst: On MDCT hydatid cyst was noted as well
defined cystic lesion. 2 patients showed daughter cysts
within the main cyst.
Focal fatty infiltration: All 8 cases showed well defined
lesions which showed decreased attenuation compared to
that of spleen on non-enhanced MDCT, followed by a
difference of >35 HU on venous phase compared to that of
spleen attenuation.
Cholangiocarcinoma: There was only 1 case of
cholangiocarcinoma (61-year-old male). The patient
presented with jaundice and hyperbilirubinemia. Bloom et
al, has described similar features in their study.6 Ill-defined
iso-hypodense lesion was seen in the right lobe of liver
showing predominant enhancement in portal phase. Patchy
hypodense areas with central necrosis seen within the lesion
were seen. Similar findings were described by Nisha et al."”
Focal Nodular hyperplasia (FNH): There were 2 cases (1
male and 1 female) of FNH in our study. On non-enhanced
MDCT, the lesion appeared well defined, lobulated and
hypodense with more hypodense central scar. On triple
phase MDCT, the lesion showed homogenous enhancement
in arterial phase with non-enhancing central scar. On portal
venous phase images, the lesion showed homogenous
enhancement with non-enhancing central scar. On delayed
phase images enhancement of scar was noted.

Conclusion

Triple phase MDCT is very effective in characterisation of
focal hepatic lesions by accurately assessing size, location,
enhancement patterns, necrosis, calcification and associated
lymphadenopathy. It is less time consuming, cost-effective
and highly sensitive. It can differentiate between benign and
malignant lesions. Benign conditions generally have a
younger average age at the time of presentation, whist
malignant conditions have older average presentation ages.
The incidence of liver lesions is higher in males than in
females, the only exception to this being hemangiomas,
where there is a female predominance.
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