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Abstract

Introduction: Focal liver lesions are defined as solid or liqoaiitaining masses foreign to the normal anatomhef
liver that may be told apart from the latter orgasing imaging techniques. They can have a numbagtiofogies
including congenital, neoplastic and infectious arfthmmatory conditions as well as trauma and ellaceous entities.
The data was analyzed to compare between ultrasaplog (USG) and computed tomography (CT) findingshiese
casesAims and Objectives: To evaluate the role of ultrasound and computedtpaphy in diagnosis of focal hepatic
masses and compare the ultrasound and CT findihgscal hepatic masses and correlate with histapgeatical and
surgical findings.Material and Methods: USG and CT were performed on 40 focal hepatic npggents. The
diagnostic value of ultrasound was compared toelafsCT. Final diagnosis was made after correlatidth surgical
findings, serological findings and histopathologjieaamination. The data collected was analyzedssitlly. Results:
Final diagnosis of focal hepatic masses was sinepkts (n=5), polycystic liver (n=1), metastasis 285 hydatid
cysts(n=5), hemangioma (n=6), hepatocellular (n=1f)cal nodular hyperplasia (n=1), abscess (n=16),
cholangiocarcinoma (n=1). The sensitivity, spetifipositive and negative likelihood ratio were 38%, 67.74%, 2.62
and 0.23 respectively, for USG and 100%, 97.14%ar3& O respectively, for CTTonclusion: USG and CT are the
modalities having comparable specificity and sévigit CT being slightly more accurate than USGewaluation of
focal hepatic lesions in atypical cases. USG isulige follow-up cases.
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Introduction

Detecting and characterization of focal liver lesids
one of the most confusing and controversial chghsn
in imaging today. A major problem is that all starul
non-invasive imaging modalities are less sensitian
generally perceived. These sensitivity problemsrare
surprise to radiologists experienced in hepaticgimg,
since focal hepatic lesions are frequently misséth w
one modality, then detected with another [1].

Pathologic Classification of Benign Liver Tumors

(Based on Cell of Origin)

Hepatocyte: Hepatocellular adenomahepatocellular
hyperplasia focal nodular hyperplasia macro-

regenerative nodulesodular regenerative hyperplasia.
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Bile Duct Epithelium (Cholangiocellular): Hepatic
cysts dmple hepatic cystspolycystic liver disease /
congenital hepatic fibrosis

Mesenchymal Cells:  Mesenchymalhamartoma
hemangioma Infantile hemangioendothelioma
lymphangiomd?2]

Hepatocellular Tumors

Primary: Hepatocellular carcinoma (HCQO)
Fibrolamellar hepatocellular carcinomaClear cell
carcinoma Carcinosarcoma Sclerosing hepatic
carcinomaHepatoblastoma

Cholangiocellular ~ Tumors:
Cystadenocarcinoma

Cholangiocarcinoma,

Mesenchymal Tumors: Angiosarcoma, Epithelioid
hemangioendothelioma  (EHE), Leiomyosarcoma,
Malignant fibrous histiocystoma, Lymphoma
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Secondary:Metastatic depositéymphoma [2]

The choice of imaging test largely depends on the
clinical question, availability, the clinicians férarity

with the test and the patient’s clinical conditii@}. In
addition, access to critical clinical informatioanmains
extremely important. The most important clinical
parameters defined include age and gender, clinical
history, and symptoms [4].

The main goals of imaging are to assess:

» The number and size of the liver abnormalities.

» The location of abnormalities relative to the liver
vessels

» The nature of the lesions (benign versus malignant)
e The origin (primary versus secondary) of
abnormalities.

 The liver parenchyma surrounding the lesions|[5]

In cross sectional imaging, Two basic issues rédtate
focal liver lesion: characterization of a knowngliv
lesion and its detection [6]

Imaging Modalities

Ultrasonography (USG)Ultrasound is a fundamental
technique for imaging the liver, biliary tree andllg
bladder because it is inexpensive, easily availalie
widely accepted. Its advantages are speed and
simplicity. Ultrasound is a safe and effective noetlof
detecting focal liver lesions. Its flexibility, eas
availability and lack of dependence on organ fliomgi
makes it most ideal for imaging the liver and adsoves

as an object of defining the therapeutic decision
quickly. Sonography because of its ability to image in
any oblique plane is equal or superior to CT and MR
localizing lesions to an anatomic segment or
subsegment of the liver. Sonography is unexcelted i
showing the relationship of liver tumors to critica
structures such as veins, bile ducts and arteries.

In addition, sonography can be used for FNAC oféhe
suspicious lesions that might obviate curative Liepa
resection.

Apart from detecting lesions, other valuable infation

like ascites, vessel involvement and primary sowfte
malignancy in abdomen and pelvis can be easily
obtained Being a safe, simple, repeatable and without
radiation exposure to the patient it is worthy irly
included in routine diagnostic work. Inspite of the
advent of the newer diagnostic modalities, it $tdlds

a unique status even in current perspective [7-8].
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Computed Tomography- CT offers the best spatial
resolution and the ability to study the entire tive a
single breath hold. It serves as an ideal screening
examination for the entire abdomen and pelvis. Riece
technological advances in CT technology, such as
helical CT and multidetector row helical CT have
further improved the performance of CT scanners in
terms of speed of acquisition, resolution and thiéita

to image the liver during various phases of comhtras
enhancement more precisely than was possible
previously.

Advances in image post processing and reconstructio
methods have enabled the acquisition of three
dimensional (3D) images of liver vasculature (CT
angiography) to map the liver vascular anatomy @nd
define the liver and tumour volume. CT is the aditi
diagnostic test for most indications due to itssaitity,
availability, high sensitivity and specificity, atide fact
that it surveys the entire abdomen for potential
metastatic disease in the lymph nodes and peritoneu

Its limitations include the need for a high radatdose
and a low sensitivity for detection and charactitn
of lesions smaller than 1 cm. Contrast enhancedsCT
contraindicated in patients with a history of andpkis
from contrast agents and renal failure [2].

The present study assesses the usefulness of USG an
MDCT scan in depicting the status of various fdisegr
lesions and correlates them.

Material and Methods

Study Design: This prospective study was done in the
Department of Radiodiagnosis, Rajindra Hospital
Patiala. 40 patients of hepatic masses were indlide
this study. All patients presenting with right uppe
guadrant pain or space occupying lesions of liver i
developmental, neoplastic or inflammatory were
included in the present study. All traumatic livesions
were excluded from the study.

Ultrasonography-  Ultrasound examination was
performed with Philips Envisor or GE Logig - 200
with a 3.5 Mhz sector or curvilinear probes. Acaust
gel was used for skin transducer coupling.

CT scanning- CT examination were performed in all
patients on Siemens-Somatom Emotion 6 slice third
generation spiral CT. A Triphasic liver CT was
performed. The entire liver was scanned successivel
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in arterial, portal and equilibrium phases. SefGI monitoring of vital parameters was done during st
slices was obtained at a distance of every 8 mm. injection. The details of the procedure were exm@dito
Patients were given I/V contrast of 1.5 ml/Kg with the patient. A female attendant was instructed ¢o b
overall dose ranging from 80-100 ml according to present during the procedure in case of femalepisti
departmental protocol. Patient preparation included After removing all likely artifacts like pins, ch@ etc

administration of 2000 ml of water/gastrograffin-80 patient was kept supine on CT table which was then
minutes prior to the examination used as oral eshtr advanced into the gantry.

After oral and injection of intravenous contrasttenial,
liver was scanned in arterial (scanning delay, @0-4 Further the findings were classified as benign or
seconds), portal (scanning delay, 60-90 seconds), a malignant by correlating them with histopathologica
equilibrium (scanning delay, 2-5 minutes) phases. findings wherever possible. Findings were confirmed
Enhancement of each lesion in each phase was either with aspiration and bacteriological analy&ime
evaluated, and the lesions were described accotding Needle Aspiration Cytology and/or surgery followkeg
hyper enhancement, hypo enhancement, iso-dense to histopathological examination or serology.
liver parenchyma and mixed enhancement pattern.

Statistical analysis:The data was analyzed statistically.
Contrast material- Non—ionic contrast (e.g. iohexol) Sensitivity and specificity of ultrasonography and
was used in present study. Contrast was given by computed tomography were compared.
peripheral i.v. route and oral route. Continuous

Results

This prospective study was done in the DepartméRaaliodiagnosis, Rajindra Hospital Patiala. Inserg study there
were 24 males and 16 females, with male to feratie B:2. 40 patients of hepatic masses were iedud this study.
Maximum number of patients presented with abdompzah (32.5%) followed by fever in 25% of caseslyOh5%
patients presented with jaundice. 7.5% of patiemie asymptomatic at the time of presentation. mMagmum numbers
of patients were from age group 51-60 years conmgrig5% of patients followed by patients in the ageup of 61-70
years.

Table-1: Types of hepatic masses.

Types of Lesion No. of Patients %age
Abscess 10 25.0%
Cholangio Carcinoma 1 2.5%
Focal nodular hyperplasia 1 2.5%
Hepatocellular carcinoma 10 25.0%
Hemangiomas 3 7.5%
Hydatid cysts 4 10.0%
Metastasis 7 17.5%
Polycystic liver 1 2.5%
Simple cysts 3 7.5%

Total 40 100.0%

Of the 40 patients studied, maximum cases were eglatic abscess & Hepatocellular carcinoma 10 e2&8o)
respectively. Metastasis comprised of 17.5% of tiogal cases. Minimum number of cases belonged to
cholangiocarcinoma, FNH and polycystic liver (2.5%)

Of the 2 cases of amoebic abscesses, one was tioteda single abscess while the other case wasilbiple abscesses.
The distribution of the lesions was seen in botieto The shape varied from irregular shaped todeshaped. The wall
appearance varied between irregular and smooth.vilieappeared thick on USG in both amoebic absceses.
Posterior acoustic enhancement was noted in ome cas
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Amoebic Pyogenic

Single 1 5

No. of Abscesses Multiple 1 9

(More than 1)

Right Lobe 1 9

Site Left Lobe 1 4

Both Lobe 0 1

) Maximum 10x8cms 11x10
Size —

Minimum 3x4cms 1.8x1.8

Irregular 1 16

Shape
Round 1 9
Irregular 2 23
Wall Appearance
Smooth 1 2
Hypoechoic 3 13
Echotexture _
Hyperechoic 0 12
Posterior Acoustic Enhancement 1 9

In the 8 cases of pyogenic abscesses USG detesctiad|d and 9 multiple abscesses. 9 abscessesdetareted by USG
in the right lobe, whereas 4 were detected in dfielbbe, while one abscess was seen to involvegddroth left and
right lobe. 16 of the pyogenic abscess were ir@gul shape while 9 were round in shape.

The wall appearance was found to be irregular ira@8cesses, while it was found to be smooth ins2esses. Wall

thickness was thick in most cases.

13 pyogenic abcesses were found to be hypoechoie W8 were found to be hyperechoic with interneh@es. 9
pyogenic abscesses showed posterior acoustic ezxthant.

Table-3: USG Vs CT imaging features of hepatic absss.

UsG CT
Thick 13 12
Wall Thickness
Thin 15 4
Smooth 3 3
Wall Appearance
Irregular 25 13
Mural Nodule 0 0
Internal echoes 17 0
Internal Septations / Multiseptated 6 8
Air 0 1

On USG, 16 hepatic abscesses were found to be tlypimawhile 12 hepatic abscesses were found to/perkchoic.

The walls of 12 abscesses were echogenic. On @bsdesses showed attenuation more than 20 HU. vdts of 16

abscesses showed enhancement.
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Etiology US.G and .CT USG >Informative cT >. usG &.CT
Diagnosis Informative Indeterminate

Simple cyst 5 - -
Hydatid cyst 5 - -
Amoebic Abscess 3 1 -
Pyogenic Abscess 11 11 -
Polycystic liver 1 - -
Cholangiocarcinoma - 1 -
HCC 7 2 -
Metastasis 14 5 -
FNH - - 1
Hemangioma - 4 -

Table-5: Final diagnosis with USG.

Statistic Value 95% ClI
Sensitivity 84.38% 67.21% to 94.72%
Specificity 67.74% 48.63% to 83.32%

Positive Likelihood Ratio 2.62 1.54 to 4.45
Negative Likelihood Ratio 0.23 0.10t0 0.53
Disease prevalence 50.79% 37.89% to 63.62%
Positive Predictive Value 50.79% 55.88% to 86.21%
Negative Predictive Value 50.79% 60.65% to 93.45%
Table-6: Final diagnosis with CT.

Statistic Value 95% Cl
Sensitivity 100.00% 89.42% to 100.00%
Specificity 97.14% 85.08% to 99.93%

Positive Likelihood Ratio 35 5.07 to 241.57
Negative Likelihood Ratio 0 0%

Disease prevalence 48.53% 36.22% to 60.97%
Positive Predictive Value 97.06% 84.67% to 99.93%
Negative Predictive Value 100.00% 89.72% to 100.00%

Discussion

The present study was undertaken to determineethivie role of USG and CT in the diagnosis of fdugpatic masses
of liver and also to assess if CT had additionagdostic value in the detection and characterimaifchese lesions. The
results of imaging were correlated with the finagghosis, which were obtained by surgery, with dpsthology/
aspiration/ follow-up.

In present study, various aetiologies or censusvef lesions were seen. These included simplescysilycystic liver
disease, liver abscess, hydatid cysts and cystineorotic metastasis. The abscess disease was toubg the
commonest group seen in 40 patients (100%), foldblye7 in metastses and 4 in hydatid cysts.
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Simple Cysts-In present study, simple cysts were seen in 3 0@s8%0)with total of 5 cysts, in age group of 3 to
years. In present study on USG all the cases (¥&gmys well circumscribed, round to ovoid shapegchoic lesions
with smooth margins, without discernible wall wiplosterior acoustic enhancement and p anterior and posterior
border. On CT, all 3 cases, were circumscribedndoio oval shaped, with well defined margins, ingegtible wall,
homogenous hypo attenuation, with attenuation w&R8HU and no post contrast enhancement. In a tudjaines t
al [9], 43 cases (100%) showed that all the sinepks had no wall abnormalities, internal septatioechoes, no po
contrast enhancement.

Hydatid Cyst- In present study, hydatid cysts were seen in 4s(

Figure-1 (a): USG image shows thin wied cystic lesion in the
left lobe of liver, with posterior acoustic enhancment

KHUSHPREET 3YRSF C

Figure-1 (b): Corresponding CT image shows a large thin wked
hypodense lesion of fluid attenuation in the leftdbe of liver.

In present study, ultrasonography was 1(sensitive in detection of hydatid cys®T demonstrated cysts with detact
membranes in 20% cases. These detached, freemfilaagmbranes, known as water lily sign, which igrahbteristic an
pathognomonic of hydatid cysts.

In a study by Kalinova el [10] : USG was superior to CT in demonstratiregev lily sign and hydatid sand. Accordi
to them, other advantages of USG were it is sdfegs experience and readily available. In preséundys CT
demonstrated calcifications in 60% lesion. USG cted calcifications in only 40% lesions. CT was esigr in
demonstrating the calcification. In the studiedHt-Tahir et al [11], CT was superior in demonstraitadgification
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Liver Abscess-In present study there were total 10 cases (25%Yeafabscesses out of which 7 were males andrg we
females (Figure2). A total of 25 pyogenic lesiomsrevseen on USG, out of which 13 were seen on @m. ddost
common presenting complaint was right upper quadyam. The result was comparable with study cotetiby Alsaif

et al [12] which included patients in the age graip21-89 years. 94 were males and 37 were females. most
common presenting complaint was fever.

Figure-2 (a): USG showing thick walled hypoechoic
lesion with internal echoes and posterior acoustienhancement

Figure-2 (b): Corresponding CT scan showing a wellefined
hypodense lesion with a thick enhancing wall and ain the abscess cavity

Metastasis- In present study 65% of the lesions presented asdneécho pattern on USG (Figure 3a). In a study
conducted by Minami et al [13], the liver is thegan second most commonly affected by metastateades The most
common primary sites are the gastrointestinal (@&gt, lung, breast and head and neck. Therefoey, imetastasis
varies in size, shape, vascularity, and growthepatt

However, most liver metastasis are multiple andwslibe so-called “cluster sign”. In present study [2Rion of
metastasis detected on CT, arterial enhancemensee@sin 15 lesions, while delayed enhancementse®s in 1 case.
14 lesions showed enhancement of wall. 15 lesicgre iound to be hypodense (Figure 3b), while 2 vievad to be
hyperdense and 5 showed hetergenous enhancemeaget Tappearance was seen in 4 lesions. USG indigrrec
diagnosed 5 metastatic lesions as pyogenic abscesse
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Figure 3(a): USG scan shows a round, heterogenous
predominantly hypoechoic lesion with internal echos, in the left lobe of liver.

Figure 3(b): Corresponding CT scan shows two wellefined
peripherally enhancing hypodense lesions in the rig and left lobes of liver.

Two lesions diagnosed as metastasis on USG weneftaind to be haemangiomas on CT. A lesion diagghes HCC
on both CT and USG was later found to be FNH otopathological examination.

In a similar study conducted by Sica et al [14],stnmetastasis are revealed as low- or isoatterquatizmsses on CT.
Depending on lesion size, the margins tend to fegular, and necrosis may be present, but marginsbe sharp and
well defined. Central low attenuation may be theuheof necrosis or cystic change.

Polycystic disease of livetn present study 1 case of polycystic liver diseases diagnosed. The patient was
asymptomatic. Multiple cysts were seen in both fobEliver on USG and CT. In a study conducted kgrBon et &°,
Polycystic liver disease in genetically linked tootein kinase C substrate 80K-H (PRKCSH). The cysts more
prominent in women, hepatic cysts emerge aftertoofspuberty and dramatically increase in numbet sige through
the child-bearing years of early and middle adtdt IAlthough liver failure or complications of aanced liver disease
are rare, some patients develop massive hepatic cysease and become clinically symptomatic.

Hemangiomas- Hemangiomas are the most common benign tumor ef.li®n B-USG, they typically present as
homogenously hyperechoic rounded lesions withrdistnargins, sometimes with slight posterior adewsthancement.
In present study 3 cases of hemangiomas with 6rlesin all were diagnosed with 1 case being of tgimangioma
(Figure4). The lesions on USG varied from mixedatid appearance with hyperechoic echopattern hages varied
from irregular to round shape. On CT the lesionsewgedominantly hypodense in attenuation withgutar to smooth
wall appearance. Shapes varied from irregular tmdoshape. 6 lesions showed enhancement in thiabeted venous
phase while 2 lesions were enhancing in the delgyede as well. In a study conductedkmymar et al [16] showed
sharpely defined highly reflective round tumor krghan 2.5cms showing posterior acoustic enhancer@d scan
showed typical centripetal type of enhancement.
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Figure-4(b): Corresponding ct scan shows two roundehypodense
lesions, one each in the right and left lobe, whickhow progressive filling in the venous phase.

Focal nodular hyperplasia (FNH)- In a study conducted by D'Onofrio et al[17], theurid it is the second most
common benign lesion in liver. It cannot be defimadtruly neoplastic lesion but rather a regenegatiass of variable
size resulting from a vascular abnormality. Theédgppathological feature is presence of large reg¢iscar in which are
artery large them usual is located. In presentystddcase of FNH (Figure 5) was diagnosed on hatagogical
examination which ultrasound and CT incorrectlygiased as HCC. The lesions was found to be heteooge
predominantly hypoechoic. CT showed an irregulagigerdense lesion with central hyper attenuatirg. sc

Figure-5 (a): USG shows a heterogenous predominapthyperechoic mass in the right lobe of liver
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Figure-5 (b) : Corresponding ct image shows an irrgularly
shaped, heterogenously enhancing area in the righabe of liver (arrow)

Hepatocellular carcinoma (HCC)4n a study conducted by D'Onofrio et al [17] shovieid the sixth most common
neoplasm and most common primary liver malignaitynost cases, HCC develop victim an establishettdraund of
chronic liver disease.

USG is most common imaging modality for HCC sutagite in high risk patients because of its efficasailability,
non-invasiveness and low cost. However, Doppl@lieg to B-mode USG has low sensitivity in studyinigod flow
features within a newly discovered lesion.

In present study 9 lesions were diagnosed as HCGS#h (Figure 6a) and 12 lesions on CT (Figure 6hit of 9 lesions
diagnosed on USG 6 were found to be hyperechoéclmpattern and 3 were hypoechoic, whereas on €ofdhe 12
lesions 2 lesions were found hypodense and 8 weterdgeneous in attenuation. On CT 7 lesions shamdancing
walls and 11 lesions showed enhancement on arfgh@te. 2 lesions showed delayed enhancementioBdewere
found to have echogenic walls on USG. Target agpear was diagnosed on USG and none of the modaliGected
any calcification. 6 lesions showed peripheral vty on USG while 1 lesion showed internal vdadty.

In a study conducted by Kumar et al [16], 50% HCe€ravhypoechoic on USG and 50% were heterogenouscai
showed 83% HCCs were heterogenous and 17% hypad&ihtesions showed early heterogenous enhancemezarly
phases and early washout in delayed phase.

Figure-6 (a): USG image shows a large irregularlyteaped hyperechoic mass in the right lobe of liver.
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Figure-6 (b): Corresponding ct image shows a largérregularly shaped hyperdense lesion
(indicated by arrows) in the right lobe of liver, with ascites. The mass was found to enhance on ari@rphase

Cholangiocarcinoma- D'Onofrio et al[17] found it is the second most common primargtitumor. Its incidence and
modality are increasing because of the late clinprasentation with non specific symptoms and lafkeffective
nonsurgical therapy. On conventional B-mode USGsitally appears as an ill defined irregularly hgglmic mass.In
present study a single hypoechoic, irregularly shapesion with peripheral vascularity on USG wasomectly
diagnosed as HCC on USG, while the same lesionse@s as having hetergenous attenuation on CT, shalelayed
enhancement and was correctly diagnosed as chotzrginoma.

Conclusion

Liver cysts have typical appearance on USG as agl|
CT, both the modalities having high sensitivity and
specificity. Hence, cysts are diagnosed by one titgda
further investigation may not be needed. In thee aafs
metastasis, haemangiomas, HCC and
cholangiocarcinoma, CT is superior to USG, as these
lesions have specific enhancing patterns. Also,c@i
accurately show the exact extent of a focal lesind
delineate adjacent organs. Imaging features of bimoe
and pyogenic abscesses vary considerably on either
modality and require needle aspiration cytology.
However, subsequent to treatment, follow up isezasi
with USG. So in essence, USG and CT are the
modalities having comparable specificity and
sensitivity, CT being slightly more accurate tha8@

in evaluation of focal hepatic lesions. In spite tbé
various advantages of CT over USG, in a developing
country like ours, it may be judicious to use dtrand
first because it is widely available, cost effeetivnon
invasive and free from radiation. CT scan may be
performed in atypical cases where ultrasound is not
confirmatory and to know the exact extent of thede
prior to surgery. As a follow up modality, in most
situations, USG may be adequate.
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