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ABSTRACT 
 

Background and objectives: 

Focal hepatic lesions are frequently encountered in hospital. 

To study various ultrasonographic and CT patterns of liver diseases 

in arriving at a specific diagnosis before surgery or biopsy and to 

evaluate the importance of image guided extraction of tissues and 

fluids for histopathological examination and to correlate the 

radiological diagnosis by histopathological studies. 

Material methods: 

A hospital based study was done among 30 patients with liver 

lesions who were referred to department of radiodiagnosis, 

SDMCMSH with the request for USG Abdomen/ MDCT Abdomen 

and undergo pathological study for same 

Results: 

In ultrasound, 16(53.3%) were metastasis, 6(20%) abscess, 

4(13.3%) HCC, 2(6.7%) hydatid cyst, 1(3.3%) patient each was 

diagnosed with cholangiocarcinoma and focal nodular hyperplasia. 

In CT, 13(43.3%) were metastasis, 6(20%) were HCC, 

5(16.7%) abscess, 2(6.7%) hydatid cyst and cholangiocarcinoma., 

1(3.3%) patient each was diagnosed with granulomatous disease  and 

focal nodular hyperplasia. 

In HPE, 12(40%) were metastasis, out of which metastasis 

were from carcinoma of stomach, adenocarcinoma, squamous cell 



 

xv 
 

carcinoma of esophagus and primary carcinoma of lung. There were 

5(16.7%) HCC patients, and it was well differentiated.  Among 

patients who had abscess, 4(13.3%) had positive pus culture, 2 (6.7%) 

had granulomatous abscess, and 1 (3.3%) showed no pus culture 

growth. There were 2 (6.7%) patients of cholangiocarcinoma, 2 

(6.7%) hydatid cyst and 1(3.3%) unspecified hyperplasia. 

The sensitivity of diagnosing cholangiocarcinoma is 50%, 

abscess is 85.71 and HCC is 80%. Whereas for FNH, Metastasis and 

hydatid cyst it was 100%. The specificity for all the focal hepatic 

lesions mentioned was 100% except for metastasis which was 77.7% 

and accuracy was also least for this, 86.7%. The p value was 

statistically significant for all FLL except for cholangiocarcinoma. 

The sensitivity of diagnosing abscess is 71.42%. Whereas for 

all other FLL it was 100%. The specificity for all the focal hepatic 

lesions mentioned was 100% except for metastasis which was 94.4%, 

HCC was 96%. The accuracy of abscess was 93.3%, metastasis and 

HCC was 96.7%, rest all were 100%. The p value was statistically 

significant for all FLL. 
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INTRODUCTION 

 
 

The liver is the body's largest solid organ and is well-supplied with blood via the hepatic 

artery and portal vein. Its primary role is to aid in the detoxification process. As a result, 

it is susceptible to a variety of diseases and pathologic changes. 1 

 

FLLs (focal liver lesions) are commonly seen in day today practice and require further 

evaluation and investigations. As a result, for a clear diagnosis, the doctor must rely on 

imaging modalities and pathology. Because of the extensive use of imaging techniques, 

these lesions are being discovered more frequently. According to a few investigations, 

incidental FLLs were discovered in up to 33% of radiological examinations and more than 

50% of autopsy cases.2 

 

FLLs can be categorised into three: first, benign lesions for which usually no treatment 

isneeded (hepatic hemangioma, focal nodular hyperplasia(FNH), benign liver cyst, and 

focal fat sparing); second being benign lesions for which treatment is required 

(hepaticadenoma, adenomatosis, biliary cystadenoma, hepaticabscess, echinococcal cyst, 

granulomatous inflammationand inflammatory psuedotumor of the liver); and third is 

malignant mass lesions for which treatment is alwaysrequired if feasible (hepatocellular 

carcinoma (HCC),cholangiocarcinoma, liver metastases from other primarysites, biliary 

cystadenocarcinoma, hepatic angiosarcomaand lymphoma).3 

 

Various modalitiesinclude X-rays, arteriography, radionuclide scanning, ultrasound and, 

since the 1970s, computed tomography (CT) and magnetic resonance imaging 
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(MRI).These are the non-invasive techniques that can be used to identify and characterise 

lesions. Although non-invasive diagnosis is moreconvenient and safe, intrusive diagnosis 

is the only way to be sure. 4,5 

 

Dynamic CT and grey scale ultrasound have been the primary imaging modalities for 

focal liver lesions for more than two decades. Many clinical problems may be answered 

using both procedures, and if a single technique cannot provide a definitive diagnosis, 

combining the two is typically beneficial. 

Ultrasonography is typically the first test utilised to assess patients with localised or 

diffuse hepatic illness due to its extensive use and availability. Due to its doppler and 

colour flow capabilities, ultrasound imaging will continue to be an important modality for 

hepatic imaging, particularly in the evaluation of portal vein patency and hepatic artery 

thrombosis. The use of computed tomography (CT) to visualise focal hepatic lesions and 

their response to contrast medium is quite useful. 3,6 

 

In terms of characterisation and delivering crucial preoperative information, CT has the 

upper hand. Despite recent data showing that MRI has a comparable rate in identification 

and categorization of focal liver lesions, CT is an ideal imaging technology due to its rapid 

availability and low scanning time. As a result, multi–detector row helical CT (MDCT) is 

a rapidly growing method that can scan the entire liver in 10 seconds or less, allowing for 

the capture of both early and late arterial hepatic images. 4 

 

 

In our country, cost and accessibility also play a prime role in determining the modality to be used 

for diagnostic purposes. In many cases, a preoperative diagnosis may be achieved with the 
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appropriate combination of non-invasive imaging modalities. For many tumours, each 

imaging technique provides a piece of puzzle. Appreciation of pathological featuresof the 

tumour, which is still the gold standard, must be combined with imaging findings and 

with clinical information to achieve a definitive diagnosis. 

 

Hence this study was taken up in our tertiary care facility to correlate the ultrasonography, 

CT and pathological correlation in the evaluation of focal hepatic lesions. 
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AIMS & OBJECTIVES 

1. To study various radiological features and patterns of focal hepatic lesions by 

ultrasonography and multi-detector computed tomography.  

2. To evaluate the need of USG/MDCT guided extraction of tissues and fluids 

for pathological examination (FNAC/BIOPSY). 

3. To calculate the sensitivity, specificity and positive predictive value of 

radiological diagnosis correlating with pathological diagnosis.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

5 

 

METHODOLOGY 

 

SOURCE OF DATA:The present study was on patients who were referred to department 

of radiodiagnosis, SDMCMSH with the request for USG Abdomen/ MDCT Abdomen and 

undergo pathological study for same  

 

STUDY AREA: The study was conducted at SDM Medical College and Hospital, 

Dharwad. 

 

STUDY DESIGN: Hospital based cross sectional study. 

 

INCLUSION CRITERIA:  Patients of all age group attending department of radio 

diagnosis and who are diagnosed with focal liver lesions 

 

EXCLUSION CRITERIA: Patients who were diagnosed with diffuse liver lesions, simple 

hepatic cysts, haemangiomas, pregnant or nursing mother, blood diathesis and also where 

in FNAC/Biopsy show inadequate material for definitive diagnosis. 

 

STUDY PERIOD: One year from November 2019 to October 2020 

SAMPLE SIZE: Minimum of 30 cases diagnosed with focal liver lesions undergoing 

pathological correlation 

MATERIALS AND METHODS FOR DATA COLLECTION: Written informed 

consent was taken from all the patients who were recruited in the study.  

Ultrasonography of liver imaging was obtained with Philips Affiniti 50G & 70 G and 

Philips HD 7 machine with the curvilinear probe used. 

MDCT of liver imaging with 128 slice single source of Siemens somatom definition AS. 

Triple-phase helical CT images of the liver will be obtained with 5-mm collimation, 0.7-

mm reconstruction interval, gantry rotation speed of 0.5 second, pitch of I.2,120 kV, and 

240mAs. 
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Contrast :60- 80 mL of iohexol (Omnipaque 300) was injected intravenously through a 

20- gauge cannula at a rate of 3.5 ml/sec with an automated dual headed pressure injector. 

FNAC/BIOPSY: Specimens will be obtained from USG and MDCT guided procedures 

and done by 10 ml syringe, 22-gauge spinal needle with stylet/ 18 G true cut biopsy needle 

under local anesthesia. Specimens will be sent to pathological departments for processing 

and diagnosis. 

 

DATA ENTRY AND ANALYSIS:Data was entered using MS Excel (2010) and statistical 

analysis was done using SPSS software version 16.  Statistical analysis was done by using 

percentages, mean values and standard deviation. Diagnostic statistics viz. Sensitivity, 

Specificity, PPV, NPV and Accuracy have been computed to findthe correlation of USG 

findings with histopathological findings, CT diagnosis with histopathology findings. Chi-

square/ Fisher Exact test has been used to find the significance of correlation of CT and 

USG findings with histopathological findings.  Fisher’s exact test was used when more 

than 20% cells had expected value < 5 and any one of the cells had expected value < 1. All 

statistical analysis was carried out at 5% level of significance and p value <0.05 was 

considered as significant. 

 

ETHICAL CLEARANCE: Ethical clearance was obtained before conducting the study 

from the Institutional Ethical Committee of SDM Medical College. 

 

IMAGE INTERPRETITION: 

Dynamic viewing of all reconstructed images was done. First the unenhanced, 

HAP, and PVP images were reviewed for presence of focal liver lesions. Second 

the CT appearance of each lesion in each phases (unenhanced, HAP, PVP and 

delayed images) are characterised based on enhancement patterns and its 

attenuation compared with that of the liver parenchyma in that phase. 

Lesions were broadly grouped as hyper vascular lesions relative to the surrounding 



 

7 

 

parenchyma or, as hypo vascular lesions compared with the surrounding 

parenchyma. 

Images of different phases were analysed separately and later were reinterpreted 

together. Later the lesions were confirmed by biopsy/surgery/ usg/follow-up as and 

when required. In some patients with multiple lesions biopsy was performed on 

only two lesions rest with similar CT appearance were assumed to be the same 

lesion. If the lesion did not show any change in size after minimum of six months 

than the lesion was presumed to bebenign. 

If the number of lesions were >10 than analysis of 10 most representative lesions 

was performed using the combination of all the phases. 

The size and consipiquity of lesions on each phase were noted. Lesion consipiquity 

was graded as, 0-Not Visualised, 1-Visualised, and if “Visualised” as 2- Good and 

3-Excellent. 

 

Appearance of each lesion in each phase was described on the basis of attenuation 

and homogeneity of the lesion in comparison to the liver parenchyma in that phase 

and was expressed as one of the five possible states as  

a) Water attenuation, homogenous:hypo(cyst) 

 

b) Soft tissue attenuation, slightly in homogenous:hypo 

 

c) Mixed attenuation but hypo attenuation than the arterial system:mixed 

 

d) Hyper attenuation but less than the arterial system:hyper 

 

e) Isoattenuating compared to the arterial system: arterial orA 
 

 

The pattern of enhancement includes appearance of lesion in each phase 



 

8 

 

(e.g.;hypo/hypo/hypo). 

 

Additional patterns of subtype enhancement in arterial phase like peripheral puddles, 

variegated, continuous hyper attenuating rim, incomplete rim and cleft were also 

considered 

 

 

 

 

 

 

                                                 Sample size estimation 

According to the previous study done by Abdullah A Algarni et al. 2 incidental FLL’s was found 

in 33% of radiological studies. Therefore, assuming (p)=33% as the prevalence, with 20 % 

absolute precision, the minimum required sample size at 5% level of significance is 22. Thus, the 

sample size was rounded off to 30 patients.  

 Sample size was calculated using formula: 

 

Where p is the prevalence 

q = 1-p 

d is the absolute precision 

Zα/2 is the ordinate of standard normal distribution at α% level of significance 
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EMBRYOLOGY OF LIVER 

 

In the third week of life, the liver primordium appears as outgrowth of endodermal 

epithelium at the distal end of the foregut. This outgrowth, is called as hepatic 

diverticulum or the liver bud contains rapidly proliferating cells which will 

penetrate the septum transversum, a mesodermal plate between the pericardium and 

the yolk stalk. While the hepatic cells continue to penetrate the septum transversum, 

connection between the hepatic diverticulum and the foregut (duodenum) narrows, 

to form the bile duct. Small outgrowths in ventral part of bile duct forms gall 

bladder and the cystic duct. With the further development the epithelial liver cords 

intermingle with the umbilical and the vitelline veins which form hepatic sinusoids. 

The liver cord cells will differentiate into parenchymal cells which line the bile 

ducts. The kuffer cells, hematopoietic cells, and the connective tissue cells are 

derived from the mesoderm of septum transversum. As the organ is formed by the 

continuous penetration of proliferating cells, it bulges caudally into the abdominal 

cavity, the mesoderm of septum transversum lying between the foregut and the 

liver, and the liver and anterior abdominal wall will become membranous, forming 

the lesser omentum and falciform ligament. Both together called as ventral 

mesogastrium. The mesoderm linging the surface of the liver differentiates into 

visceral peritoneum, except its cranial part(which forms the bare area of liver), were 

it persists to have contact with the rest of the remaining septum transversum. This 

portion of septum then forms central tendon of the diaphragm. 
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Weight of the liver is 10% of total body weight, at 10th week of development which 

is mainly due to its hematopoietic function and partly due to the sinusoids. At the 

last 2 months of intrauterine life, weight of liver is reduced to 5% of total body 

weight which occurs due to the subsidence of hematopoietic activity. Bile is formed 

by the hepatocytes at the 12th week, which then enter the GIT. 
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Figure-1 Development of liver 

 
 

ANATOMY OF LIVER 

 

Liver is the largest internal organ of the body which weighs around 1500grams. It is 

located in the right upper quadrant deep to the 7th to 11th ribs on right side. Every 

substances which are absorbed by gastrointestinal tract except the lipids are received 

first by the liver. The liver has two surfaces and a border , the convex 
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diaphragmatic surface and a flat, concave visceral surface. The subphrenic spaces are 

superior expansions of the peritoneal cavity, located between the anterior and superior 

portions of the liver and the diaphragm, and divided into right and left recesses by the 

falciform ligament.On the right side, inferior to the liver and anterior to the kidney and 

suprarenal gland, the hepatorenal recess (Morrison pouch) of the sub hepatic space 

gravity-dependent component of the peritoneal cavity can be observed. The 

diaphragmatic surface has peritoneal covering, except posteriorly in the region of bare 

area of the liver, where it is in direct contact with the diaphragm. Except for the bed of 

the gallbladder and the porta hepatis, the visceral surface of the liver is covered with the 

peritoneum.The portal vein, hepatic artery, hepatic nerve plexus, hepatic ducts, and 

lymphatic veins all flow through the porta hepatis, which is a transverse fissure in the 

middle visceral surface of the liver. The visceral surface is related to the lesser omentum, 

superior part of the duodenum, the gall bladder, right transverse colon, right colic 

flexure, right kidney and the suprarenal gland. 
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Figure-2 Anatomy of liver 
 

The liver receives blood from two sources: about 75-80 percent from the 

portal vein and 20-25 percent from the hepatic artery. The portal vein 

transports deoxygenated blood from the gastrointestinal system, whereas 

the hepatic artery, a branch of the celiac artery, transports entirely 
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oxygenated blood. The portal vein and hepatic artery at the  porta 

hepatis  divide into right and left major branches, which then divide into 

segmental branches to supply the right and left lobes of the liver, 

respectively. 

The liver sinusoids carry arterial and venous blood to the central vein of 

each liver lobule. The central veins drain into the hepatic veins on the right, 

middle, and left, which then drain into the IVC. The liver is one of the most 

important lymph-producing organs. The superficial lymphatics in the 

subperitoneal fibrous capsule of the liver (Glisson capsule) and the deep 

lymphatics from the connective tissue that accompany the ramifications of 

the portal vein and hepatic artery drain the anterior aspect of the liver to 

hepatic nodes along the hepatic vessels and ducts in the lesser 

omentum.Hepatic lymph nodes are drained by efferent vessels to celiac 

lymph nodes, which then drain into the cisterna chyli. The lymphatics from 

the posterior of the liver drain to the bare area of the liver, where they are 

collected by phrenic lymph nodes, which then drain to the posterior 

mediastinal lymph nodes. Hepatic plexuses, the greatest descendant of 

celiac plexus, provide nerve input to the liver. Claude Couinaud, a French 

anatomist and surgeon, divided the liver into eight independent and 

functional segments, each with its own arterial and biliary connections, 

which were later changed by bismuth. It was feasible to radiologically 

identify the liver segments based on anatomical cues, allowing for the 

precise location of the lesion, which aided current liver surgery and 

interventional radiology. 

Blood enters the liver by portal veins (artery and bile duct follow portal vein), 



 

15 

 

which are drained by hepatic veins entering into IVC, according to a simplified 

form of segmental architecture of the liver. The liver is divided into right and left 

lobes by an obliquely oriented vertical cephalocaudal plane that runs superiorly 

from the middle hepatic vein to the gallbladder fossa inferiorly. 

 

 

 

 
Figure-3 Lymphatic drainage of liver 

 

 

The RPV is divided into sectorial and segmental branches. All that is anterior and to the 

left of the RPV is the right anterior sector (segments 5 and 8), and everything that is 

posterior and to the right of the RPV represent corresponding segments. Superior 

segments (7 & 8) will be cranial to the portal bifurcation, whereas inferior segments (5 

& 6) will be caudal. 

 

The LPV will be the first landmark on the left side, followed by the left hepatic vein. 

The umbilical part of the left portal vein from the primary bifurcation forms a smooth 

arch which divides the left lobe into two sectors. The liver tissue comprised by the portal 

venous arch's concavity will be segment 4, and all liver tissue on the portal vein arch's 
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convexity will be segment 2 & 3. Segment 2 (anterior inferior) and segment 3 (posterior 

superior) are separated by the distal part of the hepatic vein (posterior superior). 

Segment 1 refers to the liver tissues located between the posterior portion of the portal 

vein bifurcation and the IVC (caudate lobe).
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Figure-4 segmental anatomy of liver 
 

 

 

 

Figure-5 Segmental anatomy of liver-Imaging 
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ULTRASOUND 

General principles 

Understanding of the physical principles, technology, and safety of usage of 

ultrasound is an essential prerequisite before operation the machine and to make use of the 

full potential of the equipment. 

Definition: 

Ultrasound (Latin, Ultra = beyond or excess, sonic = sound) refers to sounds with 

frequencies that are higher above the hearing range - up to 20,000 cycles per sound. 

Unlike traditional rays and CT, which utilise transmitted energy to image the human 

body, US uses reflected energy to image the human body. 

Mechanism of production of ultrasound: 

 

Ultrasound is a high frequency mechanical vibration. It is produced by a trans- ducer 

constructed a piezoelectric material which has the property of changing thick- ness when 

a voltage is applied across it. This phenomenon is called reverse piezoelec- tric effect. 

Likewise a small electric signal is produced when ultra sound wave strikes, it. This is 

called piezoelectric effect. Ceramic materials are most convenient to fabri- cate and their 

piezo properties derive from their possession of large changed atoms loosely held in a 

complex crystal. Movement of the charged atoms in response an ap- plied electrical field 

causes the crystal to change shape. Leadzirconatetionate (PZT) is most widely used 

material through piezo plastic show promise. PZT is cast in the form of these plates, 

usually shaped ass disc, with metal electrodes electrolytically 

depositedonthetwosurfaces.Whenpulsedwithanelectricalshock,atringlikeabell 

                    at its our resonant frequency which is determined by its thickness. Thus, high our 

frequency transducers are thinner (and more difficult to manufacture). 
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                       Attenuation 

 

Provided that the molecule is small enough to allow it to vibrate as a single 

entity, the acoustical vibration is transferred in an orderly and efficiently manager. How- 

ever when every large molecule involved the vibration has become disorganized, one 

part of a molecule responding more or less than another. While coherent vibration is a 

form sound, disorganized vibration is a form of heart. This loss of coherence is the major 

mode of loss of ultrasound energy. It is known as absorption and in approximately 

proportional to the number of large number present. This correlates fairly well with 

tissue viscosity. 

Absorption is also highly dependent on ultrasound frequency; higher frequencies 

being much more strongly absorbed than lower frequencies. Ultrasound energy is also 

lost to the receiving transducer if it is reflected or refracted away from the returning line 

of slight or if there is beam divergence. The total loss from all these mechanisms i.e., 

absorption, reflection and refraction and beam divergence is called “Attenuation”. 

Echo production: 

 

The other important mode of ultrasound interaction with tissue is reflection. This 

occurs whenever the ultrasound was ‘attempts’ to cross a boundary betweentwo tissues 

of different acoustical impedances i.e., with different elasticities. Some of the incident 

energy falls to cross such a boundary and is returned to the first tissue as an “echo”. 



 

20 

 

With ultrasound the echo intensity depends on the degree of change in tissue 

rigidity or elasticity, sometimes termed “independence Mismatch”. Ultrasound not 

reflected, passes through and is available for imaging deeper tissues. Obviously for 

extreme mismatches, complete reflection occurs, and the deeper tissues are shadowed 

this is why lone and gas are impenetrable, their elasticity and or density is too different 

from those of adjacent soft tissues. 

There are two main types of echoes encountered clinically, depending on the 

structure of the reflecting surface. 

Echo producing mechanism: 

 

Echo intensity: impendence change at interface. 

 

Specular: From flat surfaces ex: living of hollow strong directional echoes viscera, 

diaphragm, blood vessels, from gas and lone surfaces. 

Scattered: From small, parenchymal discontinuities, weak, e.g.: liner, spleen, 

parenchyma, non-directional echoes etc. 

A, B and M of ultrasounds: 

 

The conventional pulse echo ultrasound imaging process records echoes in 

position that depend on the go and return tissues for a pulse that is reflected from the 

elicits that are to be visualized. In the simplest system, only the depth of the echo- 

producing interface is displayed, often as a vertical deflection of an oscilloscope trace. 

This is known as a scan (A fro amplitude). M – Mode display (M for movement) in 

which both spatial and time dimension are measured as especially useful in 

echocardiography for displaying value movement. 
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B-Mode (Brightness mode) imaging yields a two-dimensional cross-section 

spatial representation of the examined tissues on the horizontal and vertical axes. Im- 

aging is formed by assigning a degree of greyness to voltage amplitude values and 

displaying their gray levels on an image. For each A- line, the distance from the 

transducer can be amputed from the time it takes for an echo return. The amount of 

voltage generated in the transducer by the returning wave is read as a shade of gray and 

dis- played on a television monitor in the position computed from the depth of the 

returning echo and position of the transducer when the echo was received most non 

cardiac imaging is done in B-Mode. 

Real time scanning: 

 

If the swept image can be repeated and displayed frequently enough, then 

movingpictureisproducedinthesamewayascinephotography.Thissystemiscalled ‘real 

time scanning’. The beam scanning may be done mechanically by attaching the 

transducer to a motor, which sweeps it through an arc of, say 900. An alternative 

arrangement uses several (3 TO 5) transducers mounted on a spinning wheel. The 

transducer elements are triggered sequentially as they come in contact with the skin. 

Both mechanics produce a triangular image known as ‘sector scan’. If instead, the 

beamismovedinalinearfashion,arectangularimageisproduced.Mechanical„linear 

scanners‟havebeenproducedbutelectronicversionshavefoundgreaterapplication. In the 

latter, a block of transducer material is swam across to form an assay of small elements 

each some 15mm long by 2mm wide. There may be 200 to 400 of these elements stacked 

up adjacent to each other, so that the whole transducer is 5 to 15cm long. When groups 

are filled in sequence, a set of parallel line results and the sequence 

canberepeatedrapidlytogiveareal-timeimage.Realtimescanningoffersmajor 
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practical advantages over static scan, the most obvious being the display of various 

kinds of the tissue movements. 

 

Advantages of real time imaging: 

 

1. Display of tissue movement (studymode) 

 

a) Cardiovascular (heart and softtissues) 

 

b) Respiratory 

 

c) Postural 

 

d) Peristaltic 

 

2. Transducer mobility (Searchmode) 

 

a) Allows searching action to define anatomy and optimizetomogram. 

 

b) Facilitiesoperator/patient’sinteractionforevaluationoftissuerigidity,position of 

biopsy needles and ultrasound antefacts. 

c) Technically simples than static scanning easier tolearn. 

 

d) Cheaper. 

 

 

Search mode allows complex anatomy to be traced and comprehended in a 

quari-tissue dimensional fashion and for the optimal tomographic plane to be frozen 

for display and measurement of the anatomy under study. 

The major limitation to real time scanning is necessarily small field of view, 

which leads to difficulty in comprehending frozen images, a problem that is 

exacerbated by the lack of indication of the slice place on the image. This is to some 

extent solved by showing the probe position alongside the image quality tends to 

fall short of the best achievable with static scanners. 
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Resolution of ultrasound 

 

 

Spatial resolution ultrasound is a somewhat complex concept and must be 

considered separately for depth (axial or range resolution) along the beam and 

transversely across the beam (lateral or horizontal resolution). 

Depth resolution is the ability to separate two objects in tandem and depend on the 

spatial pulse length (number of waves and wavelength). Depth resolution is the best with 

transducers that have a short spatial pulse length lateral resolution, the ability to separate 

two objects, depends on the width of the sonic beam. The beam can be nar- rowed with 

an acoustic lens, which bends the sound towards a focal point. 

Correlation of normal sonographic with gross anatomy of liver 

The target solid organ in the body is liner, it is situated in the upper and right 

part of the abdomen cavity occupying almost whole of the right hypochondrium, the 

greater part of the epigastrium and extending up to left hypochondrium and constitutes 

about 2% of body weight varying in an adult from 1200-1500gms. Its function is 

remarkably diverse, and anatomy corresponding complex being designed as a matrix of 

functional parenchymal slightly perfused with cloth systemic and splanchnic blood. 

 

The liver is a sonographically complex organic. There is relatively homogenous 

“parenchymal background” of medium level echogenity. Within this background are 

various size, fluids filled tubular structures and many linear and rounded echogenicity 

areas. Basic to understanding this anatomy is an appreciation of the micro- structure of 

the linear. 
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The medium level echogenic sonographic “parenchymal background” 

is one primarily due to non-specular reflectors, mostly of which are probably 

lobules and their surrounding stroma. Interspersed throughout the 

parenchymal one numerous small rounded echogenic areas. Those areas 

represent portal regions in which the hepatic artery, bile duct and portal vein 

lamina are too small to beimaged. 

 

All that is seen in the echogenic periportal fibro fatty tissue. Many fluid 

filled tubular structures are seen in the linear. Most of these are hepatic or 

portal veins generally only the large hepatic arteries are imaged, usually near 

the portal hepatic bile ducts usually are not imaged unless they are dilated. 

 

The last important group of intra hepatic anatomic structures consists 

of the echogenic linear fissure contained within and about them. One can 

segregate linear into lobes and segments using hepatic ligaments and venous 

structures aslandmarks. Portal veins (P.V.) formed by confluence of splenic 

and superior mesenteric veins behind dorsal and cephelad isthmus of pancreas 

and then dorsal and cephelad isthmus of pancreas and then crosses interiorly 

to IUV and to the right in hepato-duodenal ligament to enter liver at portal 

hepatic. Hence oblique sagittal plane is the best way of scans it. Portal veins 

are primarily intra segmental unlike hepatic veins, which are intersegmental 

or interlobar. Portal veins are easily recognized, as they are larger and closer 

to the portal hepatis and because of dense periportal echoes typically seen 

about then due tosurrounding fibro fatty tissue 

. 
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COMPUTED TOMOGRAPHY: 

 

Multi-detector helical acquisition CT systems allow complete data acquisition 

of the upper abdomen in 5–10s and a choice of section thickness post acquisition. 

Unenhanced imaging is valuable for assessing diffuse hepatic changes, such as fat 

infiltration and iron deposition, and focal changes, such as subtle calcification and 

hemorrhage. 

 Contrast-enhanced imaging following IV administration of water-soluble 

contrast medium is widely used for the detection and characterization of focal lesions. 

Arterial phase (20–40 s post injection), portal phase (60–80 s post injection) and 

delayed phases of CT imaging is widely used for detection and characterization of liver 

lesions. The normal liver parenchyma is homogeneous with attenuation values of 54–

60 HU [6,7]. 

 Detection of hepatic abnormalities by computed tomography is dependent on 

differentiating normal from pathological altered hepatic tissue. Abnormalities in 

hepatic contour may permit detection of hepatic disease, but most abnormalities are 

identified on CT by visualizing regions of altered hepatic density. Generally, a 

difference of at least 10HU between the abnormal and normal regions of the liver must 

be present for accurate detection of liver lesions. 

                Non contrast CT 

 

Computed tomography scans of the liver without contrast medium 

administration are not routinely obtained but may be useful in selected situations. These 

include identification of calcifications and hemorrhage and determination of the pre 

contrast attenuation value of a lesion, which may be helpful in its characterization. In 

addition, primary hepatic neoplasms or hypervascular metastases such as those from 
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carcinoid tumor, islet cell neoplasms, renal cell carcinoma, breast carcinoma, and 

sarcomas may become iso attenuating or nearly iso attenuating on contrast-enhanced 

scans and may be more easily identified on unenhanced images. Non contrast CT is also 

used in patients with a history of prior contrast reactions and in patients with renal 

impairment. 

 
 

                 Contrast enhanced CT 

 

The primary purpose of administering an intravascular contrast agent for hepatic 

CT is to increase the attenuation value difference between liver lesions and normal 

hepatic parenchyma. The diagnostic effectiveness of the resulting CT examination is 

dependent on the contrast medium dose, the method of contrast medium administration, 

and scanning timing. In addition, patient factors such as weight and cardiac output have 

important effects on magnitude and timing of hepatic enhancement. 
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Figure 6- A schematic diagram to show the scanning method of 

spiral CT. Z represents the z-plane, i.e.  the direction of passage of the 

patient through the scanner.  ‘t’, ‘s’ is the time in seconds. The scanner 

spins in a circle. The spiral shape of the acquired data is due to the 

movement of patient through the spinning gantry. 

 
 

              Parameters for Acquisition of Hepatic Images: 

 

The best-attainable image quality is determined by a number of 

scanning parameters that can be modified by the user: (a) collimation, (b) 

pitch, (c) reconstruction interval, (d) contrast media and (e) timing of 

scanning. 

 

 

 

a) Collimation: The practical considerations with regard to choice of 
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collimation include spatial resolution, image noise, and length of 

coverage. Spatial resolution may be increased by means of a decrease in 

the collimator width, but decreased collimator width also results in 

increased image noise and decreased length of coverage [13]. The reduce 

coverage encountered with narrow collimation can potentially be 

overcome with an increase in pitch. 

b) Pitch: Pitch is calculated by dividing the tabletop movement per rotation 

by the collimator length in multislice CT. The required length of 

coverage, reconstructed section thickness, and image noise all influence 

the pitch selection for multidetector CT. Because hepaticCT requires 

both good spatial and contrast resolution, a practical approach is to 

utilise relatively narrow collimation, gradually raising the pitch to cover 

the entire liver. 

Reconstruction interval: The smaller the reconstruction interval, the 

greater the longitudinal (z-axis) resolution, with a resultant loss in z-axis 

coverage. If multiplanar reconstructions will be required, a small 

reconstruction interval with overlapping sections is advantageous. 

c) Contrast media: For liver imaging, the most important patient-related 

factor that affects the magnitude of hepatic contrast enhancement is body 

weight [14]. 

d) Time of scanning: The timing of peak aortic and hepatic contrast 

enhancement is primarily dependent on the rate of injection [15,16]. Slow 

or high-volume (longer-duration) injections result in later peak 

enhancement, whereas rapid or low-volume (shorter-duration) injections 

cause earlier peak enhancement. 
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The time to peak aortic enhancement is determined from the resultant time attenuation 

curve and is used to calculate the scanning delay. The scanning delay can also be 

accurately timed with a bolus tracking software program. 

 

   

With the0 triple-pass technique, multidetector CT can be used to image during three 

distinct hepatic circulatory phases. The first pass provides an image of thearterial 

phase, which exquisitely displays the hepatic arterial system. The second pass 

corresponds in timing to initial opacification of the portal venous system and is labeled 

the parenchymal or portal vein inflow phase. The enhancement of hypervascular 

neoplasms is maximized during this phase. During the third imaging pass, 

conventionally labeled the portal venous phase but also known as the hepatic venous 

phase, the hepatic veins are enhanced, having been unenhanced during both the early 

arterial and parenchymal phases. During this phase, enhancement of background 

hepatic parenchyma is maximized. Tumors that are hyperattenuating on the arterial-

phase and parenchymal phase images may appear iso- or hypoattenuating on the 

hepatic venous-phaseimage. 
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HEPATIC LESIONS 

 

Figure-7 Classification of hepatic lesionS 

 

Figure-8 Classification of focal hepatic lesions 
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Figure-9 Classification of benign lesions based on origin 

 

HEPATIC PATHOLOGY WITH RADIOLOGICAL CORRELATION 
 

Haemangioma: 

Haemangioma is the most common benign liver lesion, with a 

prevalence ranging from 1% to 20% and a female-to-male ratio ranging from 

2:1 to 5:1. Hemangiomas are well-defined homogenously appearing, clinically 

silent lesions that are often small (under 4 cm) and single, but can also be 

numerous. 

                   Pathological features 

Microscopically large vascular channels are lined by mature flattened 

endothelial cells and are encased in a loose fibroblastic stroma with varying 

degrees of collagenisation. Giant haemangioma is a heterogeneous lesion with 

varied amounts of calcification and fibrosis that is greater than 10cm. Atypical 
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hemangiomas occur in a small percentage of cases. 

Imaging features 

Hemangiomas appear as low attenuation lesions on non-enhanced CT scans, 

but show peripheral puddles / nodular pattern of enhancement on arterial and 

portal venous phase contrast scans, as well as a gradual centripetal pattern of 

filling in the portal venous phase and equilibrium phase. 7 

Most small hemangiomas (less than 2cm in diameter) display typical 

enhancement, however some may have an atypical pattern of enhancement 

with persistent low attenuation during both the hepatic arterial and portal 

venous phases of the contrast enhancement. 

 

Focal nodular hyperplasia: 

 

With a prevalence of 2.5–8%, focal nodular hyperplasia is the second most 

common benign solid tumour of the liver. Females are more typically affected 

(male/female ratio of 1:8). 9 

It is the hepatic parenchyma's regenerative response to hyperperfusion caused 

by vascular malformations in the liver. Focal nodular hyperplasia is most 

commonly solitary (80% of cases) and discovered by chance. The majority of 

lesions are 3–5 cm in diameter. 

 

Imaging features 

FNH appears as a homogeneously attenuating or slightly hypoattenuating 

mass on an unenhanced CT scan. On HAP images, it shows strong, 

homogeneous contrast enhancement, and on DVP images, it is iso dense to the 

liver or may be hyper attenuating in hepatic steatosis. Sub capsular location, a 

thin central scar, and Peri tumoral vessels are common features of lesions 
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larger than 3 cm in diameter. 11  

Other hypervascular tumours, such as hepatic adenoma, hepatocellular 

carcinoma (especially fibro lamellar hepatocellular carcinoma), and 

hypervascular metastases, are included in the differential diagnosis of FNH. 11 

 

Hepatocellular Adenoma: 

 

Hepatocellular adenoma is a benign hepatic tumour that mostly affects young 

and middle-aged women and was discovered incidentally. 12  

Adenomas are composed of cords of normal hepatocytes with varying 

quantities of glycogen and fat, which are stacked in layers without acinar 

distribution, portal gaps, and ductular structures. The incidence, quantity, and 

size of hepatocellular adenomas have a casual relationship with the dose and 

duration of oestrogen and androgen-containing drugs. Conditions involving 

hepatocellular stimulation, such as glycogenosis type IA or III, Klinefelter 

syndrome, familial diabetes, or a family history, may be complicated. 

Adenomas in the ages of 14, 15, and 16 can range in size from 1 cm to 30 cm. 

Large adenomas (diameter > 5 cm) are prone to rupture and have the potential 

to becoming malignant. 17  

Adenomatosis is defined as the emergence of numerous (typically more than 

ten) adenomas at the same time. Larger lesions have a heterogeneous 

appearance due to bleeding, necrosis, calcifications, and scar formation, but 

smaller lesions have a homogeneous appearance. 

 

Imaging features 

Hepatocellular Adenoma may appear hypo attenuating (due to the presence of 
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lipid, old haemorrhage, and necrosis) or hyper attenuating (due to recent 

bleeding or a significant amount of glycogen) on an unenhanced CT scan. 

During the portal venous and equilibrium phases, a triphasic CT scan showed 

homogenous moderate contrast enhancement on HAP images with rapid wash-

out respectively. In larger lesions, there is a heterogeneous pattern of 

enhancement. Other hypervascular tumours, such as FNH, hepatocellular 

carcinoma, and hypervascular metastases, are included in the differential 

diagnosis of hepatocellular adenoma. The absence of fat, calcification, or 

haemorrhage, as well as the presence of a central scar and marked 

hypervascularity, distinguishes FNH from adenoma. 

 

 
Calcification 

 

Previous focal diseases such as tuberculosis, pneumocystis infection, sarcoidosis, 

pyogenic abscess, and parenchymal hematoma are all common causes of benign 

parenchymal calcification. The calcification is frequently surrounded by normal 

parenchyma, which is normally delineated. Pneumocystis carinii infection can cause 

extensive focal calcification. Calcification can occur as a result of a large haemangioma. 

Calcification can develop within malignant tumours, particularly mucin-secreting colon 

adenocarcinoma. Calcification foci can also be found in primary liver cancers such 

hepatoblastoma and fibrolamellar hepatoma. Unenhanced CT is more sensitive and will 

identify the subtle calcification that occurs in metastases occasionally [18]. 

 

Hepatic cyst 

 

Hepatic cysts are relatively common, and most of them are solitary, simple, and 

asymptomatic. They can also be linked to adult polycystic kidney disease. Simple 
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hepatic (bile duct) cysts appear to be more common in women than in males, with a 

prevalence ranging from 1% to 14% in autopsy studies (5:1). Hepatic cysts are usually 

asymptomatic. Extrinsic compression on neighbouring organs might cause stomach 

fullness, nausea, vomiting, or obstructive jaundice in patients with large cysts (>10 cm). 

Hemorrhage, rupture, and twisting of the cysts are all possible complications. Because 

the overall functioning volume of the hepatic parenchyma stays unaltered, liver 

function is preserved [19]. 

 

Pathologic features 

 

A solitary, unilocular cyst lined by a single layer of cuboidal bile duct 

epithelium is characterised as a simple hepatic (bile duct) cyst. The wall is made up of 

a thin layer of fibrous tissue, while the liver on the other side is normal. The wall is 

around 1 mm thick or less and usually develops just beneath the surface of the liver, 

however some may develop deeper. The simple hepatic cyst is thought to be congenital 

or developmental in nature. 

 

 

Imaging features 

 

Ultrasound is the best way to confirm the cystic nature of a hepatic mass. 

Sonographically, uncomplicated simple (bile duct) cysts present as anechoic masses, 

with smooth borders,nondetectable walls, no septations, and no mural calcification. 

They present increased through transmission and back wall enhancement. 

Cysts complicated by infection or hemorrhage may have septations and/or 

internal debris, as well as enhancement of the wall. 

The CT features of an uncomplicated hepatic cyst are a well-defined 

intrahepatic mass, water attenuation, round or oval shape, smooth, thin walls, absence 
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of internal structures, and  no enhancement after administration of contrast material. 

Simple cysts of the liver are usually solitary but can number fewer than ten. When more 

than ten cysts are seen, one of the fibro polycystic diseases should be considered. 

Hydatid disease  

 

It is an infection of the liver with Echinococcus granulosus, a parasitic 

tapeworm present worldwide and transmitted from sheep, foxes and other wild animals 

to humans as part of its lifecycle. Larvae migrate from the gut and embed in the liver, 

where they encyst and develop, slowly provoking a surrounding inflammatory reaction. 

The disease may remain occult for several years. 

Pathological features 

 

At Histopathological analysis, a Hydatid cyst is composed of three layers: the 

outer pericyst, which corresponds to compressed liver tissue; the endocyst, an inner 

germinal layer; and the ectocyst, a translucent thin interleaved membrane. Maturation 

of a cyst is characterized by the development of daughter cysts in the periphery as a 

result of endocyst imagination. Peripheral calcifications are not uncommon in viable or 

nonviable cysts                

 

Imaging features 

 

USG demonstrates clearly not only the simple cyst form but also the more complex cyst 

features, such as the dependent debris, daughter cysts (cyst within a cyst appearance), 

membrane separation and wallcalcification. 

 

In CT, a Hydatid cyst usually appears as a well-definedhypo attenuating lesion with a 

distinguishable wall. Coarse calcifications of the wall are present in 50% of cases, and 
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daughter cysts are identified in approximately 75% of patients [20,21,22]. The CT appearance 

of echinococcal disease is characterized by unilocular or multilocular, well-demarcated 

round masses that are isoattenuating relative to fluid. Enhancement of the cyst wall and 

septations may be seen. There may be nodular or curvilinear calcifications 
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Abscess 

 

These abscesses usually arise from portal pyaemia of whatever cause. An initial local 

inflammatory reaction is followed by progressive central liquefaction with a 

surrounding inflammatory margin or ‘wall’.  In the early stages abscesses may mimic 

solid tumors such as metastases on virtually all imaging techniques and aspiration or 

biopsy may be necessary for diagnosis.  

Imaging features 

 

On USG, pyogenic abscess will typically appear as a solid spherical lesion with an ill-

defined margin and low reflectivity. As the abscess liquefies, a thickened and irregular 

wall becomes visible and the necrotic centre will often contain sparse echoes from the 

debris. 

On CT scan, abscesses are typically ill-defined and of low attenuation. Following IV 

contrast medium they may demonstrate enhancement predominantly around the edge 

of the lesion, although this is often not apparent once antibiotic treatment has started. 

When the Centre of the abscess liquefies it may be of water attenuation and fail to 

enhance[23,24,25]. Spiral CT with intravenous bolus administration of contrast 

material maximizes detection of hepatic abscesses due to the marked difference in 

attenuation between the hepatic parenchyma and the abscesses. Some abscesses show 

the “cluster” sign in which small, pyogenic abscesses appear to cluster or aggregate in 

a pattern that suggests coalescence into a single largecavity. 
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Biliary cystadenoma 

 

Cystadenoma is a rare cystic biliary epithelial neoplasm. They are premalignant 

lesions and are considered to go further being a cystadenocarcinoma. 

Pathologic features 

 

Cystadenomas are large cystic neoplasms with internalseptations and internal 

nodularity (less than in cystadenocarcinoma)and a surrounding fibrous capsule. They 

are lined with columnar epithelium, resemble mucinous cystic neoplasms of the ovary 

andpancreas, may contain areas of hemorrhage. 

Imaging features 

 

On USG, biliary cystadenoma is an anechoic lesionwith internal septations, 

having a multilocular(rarely unilocular), septate appearance. Hemorrhageand nodular 

areas are clearly visible as focal hyperechoicregions (mural nodules) within the 

anechoic mass[26]. 

On CT scan, the locules are usually of water densityand the nodular areas are e   

evident as focal regions of softtissue attenuation, which enhance after contrast material 

administration [27]. 
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Hepatocellular carcinoma 

 

Hepatocellular carcinoma (HCC) is the most common primary malignant 

hepatic neoplasm and is a tumor derived from the hepatocyte. It usually occurs in 

association with chronic liver disease. Conditions associated with the development of 

hepatocellular carcinoma are mainly chronic viral hepatitis, alcoholic cirrhosis, and 

hemochromatosis. Patients with chronic hepatitis B without underlying cirrhosis may 

develop hepatocellularcarcinoma due to a direct oncogenic effect of the virus. Other 

causes are more rare such as Wilson disease, biliary cirrhosis, Thorotrast exposure, 

Budd-Chiari disease,hereditary tyrosinemia, and glycogen storage disease.Due to the 

high number of patients with C viral infection and to the high propensity of hepatitis C 

to become chronic and leading to cirrhosis, this will be a majorcause of hepatocellular 

carcinoma in the future. The diagnosis of hepatocellular carcinoma is usually made 

during the follow-up of patients with chronic liver disease or more rarely the diagnosis 

hepatocellularcarcinoma and the underlying liver disease are made simultaneously. The 

follow-up of these patients is based on liver ultrasonography and serum alfa-fetoprotein 

every four tosix months.There are two possible mechanisms of development of HCC: 

development de- novo or from a progressive temporal progression in cirrhotic livers 

from regenerative nodules to dysplastic nodules to well-differentiated hepatocellular 

carcinoma. The prognosis of HCC varies and depends on the tumor characteristics 

(number, size,capsular effraction, vascular effraction, tumor differentiation) as well as 

theunderlying liver disease (cause, severity, degree of portal hypertension). That is why 

many different therapeutic procedures are applied from percutaneous treatmentsto 

chemoembolization or surgical procedures (surgical resection, liver transplantation). 
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Pathological findings: 

 

 
 

Figure-10  Subclassification of hepatocellular carcinoma subtypes based on cyto-

architectural features 

 

There are two common gross patterns of HCC in livers: expanding pattern and 

spreading pattern[28]. More rarely, HCC has a multifocal growth pattern. The 

expandingpattern compresses and displaces the liver parenchyma. Expanding HCC 

may be encapsulated or not. The capsule is usually observed in medium-sized HCC 

and very small HCC are unencapsulated. The pedunculated HCC belongs to this 

category. The spreading HCC usually corresponds to larger tumors with indistinct 

margins. Little compression of the liver by the tumor is noted. Multifocal growth 

pattern represents about 10% of the HCC and is characterized by numerous tumor 

foci. 
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At macroscopy  the  lesions may be homogeneous when of small size or may have 

necrotic and hemorrhagic changes as well as scar-like areas due to fibrosis.Portal 

invasion by the tumor is often seen especially in large, spreading HCC or in HCC with 

multifocal growth pattern. The microscopic appearance of HCC is variablebetween 

tumors and within the same tumor. Prognosis of a mixed-pattern tumor depends on the 

most malignant component [28]. The grading of HCC, based on thearchitecture of 

thetumor and cellular atypia, has beencorrelated with prognosis, clinical parameters and 

laboratory tests. Grade 1 HCC is the most differentiated HCC with trabecular 

architecture. The nuclear/cytoplasmic ratio is nearly normal. Its diagnosis could be 

difficult with an atypical adenoma. Grade 2 HCC shows few cellular atypia and a 

trabecular and or acinar pattern. Grade 3 HCC has larger hyperchromatic and 

morevariable nuclei with multiple nucleoli and less cytoplasm. A macro trabecular 

arrangement is encountered. In Grade 4, the trabecular pattern is lost  and the cancercells 

demonstrate high atypia. The vascular supply of HCC is abundant in most tumors and 

the trabecular are sheathed by endothelial cells. The surrounding space carries arterial 

blood. Intracellular inclusions such as Mallory bodies and globular hyalin bodies may 

be seen in HCC. Calcifications are rare. Variants of histologic pattern include fatty HCC 

and prominent bile production HCC. Fatty HCC is composed of cells with a clear 

cytoplasm containing fat and a eccentrically located nucleus. Fatty change is most 

frequent in small tumors (<2 cm). Sarcomatous changes may also be 

observed,characterized by the proliferation of spindle cells. Portal vein involvement is 

more common that hepatic vein involvement and typically is represented by an enlarged 

lumen filled with hepatocellular carcinoma. HCC may develop within intrahepatic bile 

ducts and this form often demonstrateshemobilia. 



 

43 

 

Imaging Features 

 

Sonography plays an important role because it is used worldwide as a screening 

test in patients with chronic liver disease in association with serologic testing for alfa- 

fetoprotein. The sonography appearance is variable and often nonspecific. Small tumors 

(less than 3 cm in diameter) are mainly hypoechoic and uniform in appearance, and may 

resemble otherlesions developingin chronicliverdisease such as cirrhoticnodules, 

dysplastic nodules or other lesions. Large masses are usuallyheterogeneous with a 

mixed hyper- and hypoechogenicity. Some features may suggest the diagnosis: 1° 

peripheralhypoechoic rim that corresponds to a fibrouscapsule at pathology, 2° target 

appearance with a hypoechoichalo, 3° mosaic pattern, 4° lateral shadowing.Doppler 

studies are interesting when pulsatile or continuousflows are detected within the lesion 

and to differentiateclot from malignant thrombus in the portalveins. In rare cases,HCC 

appears as strongly hyperechoiclesion due to fatty deposition. This appearance 

canmimic that of haemangioma.On unenhanced CT scans, HCCs are seen mainly 

ashypo attenuating lesions.Focal hyperattenuations due tocalcifications or diffuse 

hyperattenuations related toiron overload are rarely observed. The optimal CT 

protocolis a multiphasic examination on multidetector rowhelical CT. The most 

common appearance of HCC onarterial phase is a hyperattenuating or mixed 

attenuation lesion.However, hypoattenuating HCC areobserved in about 10% of the 

cases. The hyperattenuationis related to the prominent arterial blood supply.Other 

findings are frequentlyobserved: 
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1. A mosaic pattern is seen in about 40–60% of casesand is consisted of multiple 

nodular areas of differentCT attenuations on contrast-enhanced scans [29]. This pattern 

is more common in largetumors and does not seem correlated to the 

histologictumorgrade, 

2. A portal or hepatic venous invasion is comprisedbetween 33 to 48% of cases 

[24]. It appears as unenhancingintraluminal material in portal veins, hepaticveins or the 

inferior vena cava.Venous invasion ismore common in lesions larger than 5 cm in 

diameter,and in high grade tumors[29], 

3. A tumor capsule is a thick rim of tissue surroundingall or part of tumor. The 

capsule appears iso- or hypoattenuating relative to the liver at the arterialphase on the 

enhancement, and enhances on delayed CT images. Tumor capsule is seen in 30 to 67% 

of tumors and is correlated to encapsulated expanding HCC at pathology. Capsules are 

found more often in lower grade than in higher grade tumors and in medium-sized 

tumors (from 3 to 10 cm in diameter)[29,30], 

4. A central scar may be identified as a central linear or stellate low-attenuation 

region within the tumor without enhancement of contrast material. The scar may have 

at pathology an inflammatory predominance with a large number of inflammatory cells, 

extensive necrosis and/or edema, or a collagenous predominance with dense, sclerotic 

collagen[31], 

5.A fatty metamorphosis is recognized at CT as an area within the tumor that 

had CT attenuation similar to subcutaneous fat. It occurs in 2–21% of cases and is more 

evident at MR imaging that at CT [29,32], 

6. Arterioportal shuntings are detected at contrast-enhanced CT if one of the 

following features is present: early and prolonged enhancement of the portal vein,
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abnormally dilated portal vein with irregular intraluminal or periportal vessels, and a 

wedge shaped area of hepatic parenchymal enhancement distal to the tumor [27]. 

Arterioportal shunting are best detected on multiphasic helical CT and may be observed 

in 11to 60% of cases[29]. 
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DistinctiveHepatocellular CarcinomaVariants 

InfiltrativeHCC 

Infiltrative HCC represents about 10%–13% of all patientswith HCC. Imaging findings 

appear as permeative,diffuse pattern with ill-defined borders and no evidenceof convex 

margination.Infiltrative HCCs have a variable appearance on arterial-phase CT or MR 

images: patchy enhancement, military enhancement or even minimal 

enhancement.Mostlesions show heterogeneous washout on portal-phase ordelayed phase 

imaging[33]. Portal venous tumorthrombosis is a common finding.Infiltrative HCC are 

mainly hypointense on T1-weighted MR images and heterogeneous and hyperintenseon 

T2-weighted MR images [33]. 

Early HCC 

 

HCC may develop independently of regenerative or dysplastic nodules or may develop 

within these nodules. Areas of regenerative or dysplastic nodules with malignant foci have 

been called early HCC. The cancerous areas can be seen or not at macroscopy. A 

characteristic feature is a nodule of HCC within a benign or dysplastic nodule at gross 

examination. Early HCCs have an iso- or hyperintense pattern on T1-weighted images and 

an isointense pattern with or without partial hyperintensity on T2- weighted images. A 

nodule in nodule appearance at gross examination is usually responsible of mixed signal 

intensity on T2-weighted images. 
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Rupture HCC 

   

About 10% of patients with HCC have spontaneous rupture of the tumor resulting 

hemoperitoneum in most cases. Different characteristics of the rupture and no rupture 

groups were observed : increased tumor size, extent of extra hepatic protrusion and 

decreased thickness of peritumoral liver parenchyma are associated with an increased risk 

for rupture of HCC. Emergency embolization is an effective treatment in ruptured cases. 
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Hepatocellular Cholangiocarcinoma 

This tumor has been classified into three types: two separate masses of HCC 

and cholangiocarcinoma in the same liver (double tumor), continuous but 

independentmasses of HCC and cholangiocarcinoma (collision tumor), and a mass of 

intermingling HCC and cholangiocarcinoma components (mixed tumor). The collision 

tumor type should not be included into the group at hepatocellular- 

cholangiocarcinoma. 

Hepatocellular-cholangiocarcinoma constitutes about 3% to 5% of all primary 

hepatic malignant tumors. This tumor may be observed in patients with cirrhosis. Serum 

alpha-fetoprotein is elevated in most of cases whereas serum carcinoembryonic antigen 

is elevated in one half of patients [34]. [35].  

In pathology, both tumor components are seen: HCC component with a green- 

yellow appearance and cholangiocarcinoma component including a white infiltrative 

mass with irregular margins. The diagnosis of combined hepatocellular- 

cholangiocarcinomais based on histologic evidence of both tumor types: one of 

hepatocellular differentiation and one of cholangiocellular differentiation. Either cell 

type may predominate although cholangiocarcinoma is the most predominant in the 

largest series [34,35]. Microscopically, special stainings (mucus staining) and 

immunohistochemistry may help to demonstrate the presence of both components[36].  

Imaging shows various findings corresponding to the predominant component. 

Some areas demonstrate tumor enhancement on arterial-phase CT or MR imaging 

suggestiveofHCC whereas other show delayed enhancement and capsular retraction 

similar to that observed in cholangiocarcinoma [34]. 
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Fibrolamellar Carcinoma 

 

Fibrolamellar carcinoma accounts for 1%–9% of cases of HCC overall [37]. 

Fibrolamellar hepatocellular carcinoma is a slowly growing tumor with septate fibrosis 

arising in normal liver and is characterized by eosinophilic neoplastic hepatocytes 

separated into cords by lamellar fibrous strands. Fibrolamellar hepatocellular carcinoma 

is generally a malignancy of young adults and the mean age of diagnosis is 22 years [38]. 

There isno gender predominance. [38].[39]. 

Fibrolamellar carcinoma usually appears as a large focal tumor and measures a mean 

of 12 cm in diameter [38].At gross examination, the tumor is bulging, brown, well 

demarcated from the adjacent liver and often lobulated. Necrosis and hemorrhage are 

seen in large specimens. The tumors are mostly solitary (80%–90% ofcases). 

Multicentric tumors are composed of a dominant mass with smaller lesions in 

adjacent parenchyma. Some tumors have typical “focal nodular hyperplasia type” 

lesions with a central fibrous scar. The microscopic pattern is composed of two 

distinctive components. The epithelial component consists of large, polygonal and 

deeply eosinophilic cells “oncocytic cells” with coarsely granular cytoplasm and 

distinct nuclei. Pale bodies and eosinophilic globules are frequently present in the 

cytoplasm of tumoral cells. The fibrous component is made of hyalinized collagen 

bundles with a characteristic lamellar pattern. In large tumors, these fibrous areas may 

design large central scars containing only a few residual tumoral epithelial cells. In 

some cases the diagnosis is more difficult because tumors may be composed of separate 

fibrolamellar and non fibrolamellar components or because the distinction between 

fibrolamellar carcinoma and sclerosing hepatocellular carcinoma is not evident. 

Fibrolamellar carcinoma may be heterogeneous in primary cell type and degree of 

differentiation. Vascular invasion by the tumor is uncommon [37]. Regional adenopathy 
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occurs in 50%–70% of patients. Also, in some cases, fibrolamellar carcinoma may 

resemble focal nodular hyperplasia. Some authors have called this tumor ‘the malignant 

counterpart of focal nodular hyperplasia with oncolytic change’[40].Moreover 

fibrolamellar carcinoma has been described in association with focal nodular 

hyperplasia. In all the reported cases, the lesions were composed of a central area of 

fibrolamellar carcinoma and a peripheral zone consistedof nodular hyperplastic 

parenchyma resembling the changes seen in focal nodular hyperplasia. Hepatocellular 

hyperplasia as sociated with fibrolamellar carcinoma is probably a response to locally 

increased blood flow. 

At USG, fibrolamellar hepatocellular carcinoma may be isoechoic, hyperechoic 

or hypoechoic. Surface lobulations are frequently observed. 

Central scars are seen in about half of the cases as hyperechoic linear bands. 

 

Calcifications are seen in some cases and are located in the center. 

 

On unenhanced CT scans, the tumor appears as a hypoattenuating and solitary 

mass. Central calcifications are seen in 40% to 68% of the cases. The lesions are 

hypervascular at the arterial phase and are heterogeneous in 90% of the cases [41]. 

Hypoattenuating areas correspond mostly to necrosis. On delayed-CT scans after 

contrast medium injection, central scars demonstrate delayed enhancement in 25% of 

the cases [37].Lymphadenopathy is seen in 50%–70% of cases. 
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Scirrhous HCC 

 

This uncommon type observed in small tumor, is characterized by marked fibrosis along 

the sinusoid-like blood spaces with varying degrees of atrophy of tumor trabeculae.  

 

Sclerosing HCC 

Sclerosing hepatocellular carcinoma is a rare but distinctive variant of hepatocellular 

carcinoma characterized by abundant, diffusely distributed fibrous stroma and acinar 

transformation of the tumor cells. Such tumor tends to occur in an older age group, 

affecting men and women equally, and be associated with hypercalcemia. 

Macroscopically, they appear as large, firm, gray white masses, usually occurring in a 

noncirrhotic background. Histologically, trabecular cords and nests of tumor cells are 

segregated by dense paucicellular connective tissue. Individual tumor cells, especially at 

the periphery of the mass, correspond to those of the usual hepatocellular carcinoma. At 

the center of the mass, atherosclerosis is especially pronounced, frequently obliterating 

the cellular component.
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HCC in Noncirrhotic Liver 

 

HCC usually occurs in the setting of cirrhosis with a known cause such as 

chronic viral hepatitis or alcoholism. More rarely HCC may develop in a noncirrhotic 

liver,but some degree of fibrosis may be observed.Associationbetween HCC and 

cirrhosis is considered less frequent in the USA than that in Japan [42]. Studies have 

shown that HCC occurring in the noncirrhotic liver has several distinguishing features. 

Patients are younger, have a single or dominant mass (72%–82%) [42]. 

 Furthermore, tumors are large (mean diameter, 12 cm) and commonly have a scar 

 

It has been suggested that some of these characteristics were also observed in 

fibrolamellar HCC. However, most patients with conventional HCC are male, and have 

positive serum tumor markers. Conversely to fibrolamellar HCC, calcifications and 

lymphadenopathy are rarely observed. 

 

 

BILIARY CYSTADENOCARCINOMA 

 

Biliary cystadenocarcinoma is a malignant tumor and is usually a papillary 

adenocarcinoma. It is a rare neoplasm that develops mostly in biliary cystadenoma. 

Most of the reported cases (83%) have been in middle aged women (mean age, 

59 years) [43]. Clinical symptoms are abdominal pain, mass, and intermittent 

jaundice. 
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Biliary cystadenocarcinomas arise mostly from intrahepatic bile ducts (85%). 

Among intrahepatic cystadenomas, 55% occur in the right lobe, 29% occur in the left 

lobe, and 16% occur in both lobes [44]. Very rarely, biliary cystadenocarcinoma may 

arise in a congenital cyst. The prognosis of the patients with cystadenocarcinoma 

depends on the possibility of surgicalresection. In patients who had complete surgical 

resection, most of them are free ofdisease. 

Pathological findings: 

 

The lesions are usually multilocular and large with a range of 5 to 14 cm. They 

frequently contain mucoid fluid. Large papillary masses as well as solid areas ofgray- 

white tumor may occur in a thickened wall. The cyst is bloody in one-third of the cases. 

At microscopy, we may see a variety of epithelium including columnar, stratified 

cuboid and purely squamous epithelium. Most cases have invasive tubule 

papillaryepithelial components[43].Areas of preexisting benign cystadenoma are found 

in about one third of the cases suggesting that benign lesions may evolve into malignant 

ones[46]. The levels of CA 19–9 and carcinoembryonic antigen in the cystic fluid 

arehigh. 

Most tumor cells are positive on immuno-histochemical staining with 

antibodies to cytokeratin, epithelial membrane antigen and carcinoembryonic 

antigen. 

It seems that two types of cystadenocarcinomas exist, one developing in female 

patients with an “ovarian like” stroma and the other seen in males, lacking the 

distinctive cellular stroma with a more aggressive course[43]. 
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Imaging Features: 

 

At sonography, cystadenocarcinoma appears mostly as a multilocular cystic 

mass.Associated nodularity is observed in half of the patients. The fluid-filled spaces 

may be either anechoic or hypoechoic. CT usually shows a multilocular lesion with 

water- attenuation or both water and soft tissue attenuation locules surrounded by a 

well-defined thick fibrous capsule [44]. Calcifications may be observedand are typically 

thick. 

 

PRIMARY LYMPHOMA OF THE LIVER 

 

Although the liver is often secondarily involved in the late stages of lymphoma, 

primary lymphoma of the liver is extremely rare, representing 0.4% of extra nodal non- 

Hodgkin’slymphomaand0.016%ofallnon-Hodgkin’slymphomas.Primarylymphoma of 

the liver 

is defined as a liver involvement with no lymphadenopathy or splenomegaly, normal 

abdominal and thoracic CT scans, normal bone marrow and blood count for atleast six 

monthsafterthebiopsy.Mostcasesarenon-Hodgkin’slymphomaof‘largecell‘subtype, B 

cell-phenotype. Hepatitis C virus prevalence is found between 9% to 42% which 

suggests potential pathogenic role of HCV in primary lymphoma of the liver. This 

tumor predominantly occurs in men during the fifth decade. The circumstances of 

diagnosis are various: abdominal pain, poor general condition, fever and inflammatory 

syndrome. The clinical examination shows a hepatomegaly in half of the cases [45]. The 

primary lymphoma of the liver is multinodular in half of the patients, uninodular in one 

third of the patients and diffuse in the other patients [45]. 
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[45]. Tumor markers are not elevated. Most patients have complete response after 

chemotherapy. 

Pathological Findings: 

 

The gross appearance of primary lymphoma of the liver varies from a large 

solitary mass with necrosis to multiple white nodules and to diffuse hepatomegaly 

without distinct mass lesions. At microscopy, large cells with large nuclei and 

largenucleoli are mixed with small lymphocytes and proliferate around bile ducts and 

portal structures. Immunochemical studies to demonstrate lymphoid markers are 

required to prove the lymphoid origin. Most of them display CD 20 marker consistent 

with B- phenotype. Relation with EBV infection should be checked in thesecases. 

Imaging Features: 

 

Primary lymphoma of the liver mostly appears as multiple hypoechoic lesions 

at sonography and hypoattenuating lesions at unenhanced CT. Lesion enhancement 

after contrast medium injection is usually minimal [45]. Depiction of tumor infiltration 

is difficult in diffuse involvement of the liver 

 

 

  METASTASIS 

 

Hepatic metastases are 20 times more common in adults than primary cancer. On 

unenhanced scans, they are normally similar to, or slightly lower in attenuation than 

the nearby liver, but if they contain areas of necrosis or cyst formation, they become 

significantly lower in attenuation. Mucin-producing metastases (from the colon, 

stomach, or ovaries) have low attenuation and may contain faint cumulous regions of 

calcification, allowing for a confident diagnosis on an unenhanced CT scan. On a 

good triple-phase CT, even small lesions near to normal liver density should be 
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evident. Hypervascular metastases, such as those from original cancers of the 

endocrine or renal systems, are easily evident. 

Some metastatic lesions resemble cysts. Ovarian tumours, colon carcinoma, teratoma, 

and metastatic squamous cancers are all common causes of this. Even if there are 

signs of malignancy, such as a thick wall or interior debris, imaging criteria alone may 

not be enough to distinguish an abscess from a tumour. It is sometimes impossible to 

distinguish ovarian cancers from small cysts, and guided aspiration for cytology 

screening can be helpful. [46] 

PathologicalFindings: 

The majority of hepatic metastases are solid, while some are completely or 

partially cystic. The cyst-like appearance of hepatic metastases can be explained by two 

separate pathogenic processes. First, rapidly growing hypervascular metastatic tumours 

can cause necrosis and cystic degeneration. This pathway has been seen in 

neuroendocrine tumours, sarcoma, melanoma, and specific subtypes of lung and breast 

carcinoma metastases. Multiple lesions with strong enhancement of the peripheral 

viable and irregularly defined tissue are commonly seen on contrast-enhanced CT and 

MR imaging. 

Second, cystic metastases may also be seen with mucinous adenocarcinomas, such as 

colorectal or ovarian carcinoma [47] 

Ovarian metastases commonly spread by means of peritoneal seeding rather 

than hematogenous.As a result, they show as cystic serosal implants on cross-sectional 

images of the liver's visceral peritoneal surface and the diaphragm's parietal 

peritoneum. 

Hematogenous liver tumours account for the majority of secondary liver 

tumours. Tumors of the gastrointestinal (GI) tract can spread to the liver via the portal 
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vein and to other organs via the hepatic artery. Although hepatic metastases receive 

blood from the hepatic artery, they are less vascular than the adjacent liver parenchyma, 

which affects their appearance when vascular enhancement techniques are used. Breast, 

renal, thyroid, neuroendocrine, and melanoma metastatic cancers may have increased 

vascularity relative to normal liver parenchyma. Most imaging methods cannot reliably 

detect and describe lesions with a diameter of less than 3–5 mm, nor can they can 

distinguis between a small metastasis and a biliary hamartoma. 

 

 

On unenhanced CT scans, the majority of metastases have low attenuation and 

remain so on portal phase images. On unenhanced images, hyper vascular tumours 

appear as low attenuation lesions that enhance transiently in the arterial phase before 

becoming invisible in the portal phase. The most sensitive approach for detecting subtle 

calcification within mucin-secreting metastases of GI tract origin is computed 

tomography (CT). On a CT scan, central necrosis and rim enhancement can also be seen 

clearly. 

 

REVIEW OF RELATED STUDIES 

 

 

In their study on the diagnosis and characterisation of benign focal liver 

lesions with multislice, Winterer JT (2006)116 mentions that MDCT with 

thin slice acquisition in daily routine diagnostics enhances the detection rate 

of small liver lesions. Large benign focal liver lesions with typical 

morphology, attenuation, and perfusion can be easily recognised on MDCT, 

but smaller lesions are more difficult to diagnose, even with MDCT, because 
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the specific criteria for confident diagnosis become more ambiguous. 

Kim et al. (2007) 117 – found that the prevalent enhancement pattern 

of Cholangiocarcinoma differed depending on the size of the tumour in a 

retrospective study on 26 patients with 28 Histopathologically proven 

Intrahepatic Cholangiocarcinoma lesions to determine whether a particular CT 

enhancement pattern of Intrahepatic Cholangiocarcinoma suggests a correct 

diagnosis in cirrhotic patients. In tumours larger than 3 cm in diameter, 

peripheral rim-like enhancement was the most common pattern. In tumours 

smaller than 3 cm in diameter, a washout pattern on PVP scans was the most 

common. The contrast enhancement patterns of Cholangiocarcinoma in 

Cirrhotic Liver on Multiphasic helical CT scans differed depending on tumour 

size, they concluded.– found that the prevalent enhancement pattern of 

Cholangiocarcinoma differed depending on the size of the tumour in a 

retrospective study on 26 patients with 28 Histopathologically proven 

Intrahepatic Cholangiocarcinoma lesions to determine whether a particular CT 

enhancement pattern of Intrahepatic Cholangiocarcinoma suggests a correct 

diagnosis in cirrhotic patients. In tumours larger than 3 cm in diameter, 

peripheral rim-like enhancement was the most common pattern. In tumours 

smaller than 3 cm in diameter, a washout pattern on PVP scans was the most 

common. The contrast enhancement patterns of Cholangiocarcinoma in 

Cirrhotic Liver on Multiphasic helical CT scans differed depending on tumour 

size, they concluded. 

In a study on comprehensive review on pertinent literature of focal 

liver lesions, R. Bahirwani & K. R. Reddy (2008) 118 –  identified through 
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pub med has mentioned that Certain lesions such as focal nodular hyperplasia, 

hemangiomas and focal steatosis are often distinctly diagnosed by an imaging 

modality alone and less frequently encountered hepatic adenomas are 

diagnosed radio logically in those with the appropriate clinical background and 

the absence of radiological features to suggest haemangioma or focal nodular 

hyperplasia. 

Zhou et al (2010) 119– found that there were significant differences 

in UP, HAP, and DP between the attenuation values of hepatocellular 

adenomas and hepatic parenchyma in their study on 11 patients with 19 lesions 

of hepatocellular adenoma with Triphasic CT, but no significant differences in 

PVP images. They came to the conclusion that combining it with 

morphological features on Triphasic contrast enhanced MDCT images can aid 

in detecting and distinguishing hepatocellular adenomas from other hepatic 

malignancies. 

In their study, Van den Esschert JH (2010) 120 looked at the literature 

for typical signs of FNH and HCA on radiologic and nuclear imaging, with a 

focus on distinguishing the two lesions. Small sample size and/or absence of 

comparison with the 'gold standard,' i.e. histological diagnosis, were identified 

to be significant limitations in the seven articles that described the performance 

of an imaging modality for the discrimination between FNH and HCA. They 

came to the conclusion that there is little evidence of the diagnostic 

performance of currently used imaging modalities for the differentiation of 

FNH and HCA, and they proposed a prospective study to determine the 

accuracy of several radiologic and nuclear imaging studies in distinguishing 
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FNH and HCA. 

According to De Pauw FF et al, FNTCB is a reliable and safe approach 

for determining the malignant nature of liver lesions. The insufficient sample 

rate is low due to the large tissue sample, allowing for precise histological 

diagnosis of benign lesions, primary liver malignancies, and metastases. It is 

often possible to determine the primary tumor's location in the case of 

metastases. 

 

The flow characteristics of Doppler sonography improve the specificity of 

sonographic diagnosis and differential diagnosis of focal liver masses, 

according to J. Hashemi MD et al.  

Nasit JG et al stated that for focal hepatic lesions, tissue diagnosis is suggested 

since the risk of aggressive therapy outweighs the risk of a minimally invasive 

diagnostic approach. FNAC guided by ultrasound or CT scan is a valuable 

diagnostic method for evaluating hepatic masses since it is quick, easy, cost-

effective, and safe. 

According to a study by Abdullah A Algarni et al, imaging should begin with 

B-mode ultrasonography. Contrast enhanced ultrasonography, if available, is 

a realistic, safe, and cost-effective approach that enhances the ability to make 

a diagnosis. The use of contrast-enhanced computed tomography should be the 

next step. It is more accurate to make a diagnosis and to study anatomy in 

preparation for a possible operation. The gold standard for sensitivity is 

contrast enhanced magnetic resonance. If there is still a doubt, biopsy or 

surgical excision are available. 
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According to a study conducted by Kamalesh Gupta et al, MDCT has a 

sensitivity of 80-100 percent and a specificity of 96.4–100 percent in 

identifying focal hepatic lesions. As a result, MDCT can be used to detect and 

characterise focal hepatic lesions in a noninvasive manner. 

The main outcomes of a study conducted by YVRS Aparna (2021) were that 

USG sensitivity was about 100% except in cases of hemangioma (88.8 percent 

). CECT had 100 percent sensitivity and specificity in all lesions. Conclusion: 

USG has a sensitivity comparable to CECT in detecting liver metastases. 

When it comes to determining the exact size of a localised lesion and defining 

surrounding organs, CT outperforms USG. As a result, CT can be used to 

evaluate the extent of liver tumours or hydatid cysts before surgical resection. 

According to a study conducted by Simran Bali et al, the sensitivity, 

specificity, positive and negative likelihood ratios were 84.38 percent, 67.74 

percent, 2.62 and 0.23 ,for USG and 100 percent, 97.14 percent, 35 percent 

and 0 percent for CT respectatively. In atypical situations, USG and CT have 

similar specificity and sensitivity, with CT being slightly more accurate than 

USG in evaluating focal hepatic lesions. In cases of follow up, USG is helpful. 
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RESULTS 

 

 
A total of 30 patients were selected for the study in the period of one year from November 2019 to 

October 2020 at SDM Medical College and Hospital, Dharwad. 

The most common complaint in our patients was pain abdomen,27(90%) cases followed by fever, 

dysphagia and abdominal distention . 
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Table 1: Distribution of patients based on age group 
 

Age in years Number of 
patients 

Percentage (%) 

1-10 0 0% 

11-20 
2 6.7% 

21-30 
1 3.3% 

31-40 
1 3.3% 

41-50 
5 16.7% 

51-60 
6 20.0% 

61-70 
5 16.7% 

71-80 
8 26.7% 

81-90 
2 6.7% 

Total 
30 100% 

Most of the patients, 8(26.7%) were in the age group 71-80 years, followed by 51-60  years, 

wherein there were 6(20%) patients, then 5(16.7%) patients in the age group 41-50 years and 61-

70. In the age group of 11-20 and 81-90 there were 2(6.7%) each patient followed by 1 (3.3) patient 

each in the age group 21-30 and 31-40 years.  The mean age of patient was 58.23 ± 17.80 years. 

 

 Figure 11- Distribution of patients based on age group 
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Table 2: Gender distribution of patients 
 

Gender Number of 
patients 

Percentage (%) 

Male 17 56.7 

Female 13 43.3 

Total 30 100  

 

 

In our study, there was a male preponderance 17 (56.7%) when compared 

to females who were 13 (43.3%) of patients. 

 

 

 

 
Figure 12 - Gender distribution of patients  
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Table 3: Ultrasound findings: Number of lesions 
 

USG-Number of lesions Number of 
patients 

Percentage % 

Single 9 30 

Two 4 13.3 

Multiple 17 56.7 

Total 30 100 

 

More than half the patients, 17(56.7%) had multiple lesions as observed in USG followed 

by single lesions 9(30%) and two lesions 4(13.3%). 

 

 

 
 

 

 

 

 
Figure 13 - USG-Number of lesions 
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Table 4: Ultrasound findings: Echogenicity 

 

 

 
USG-Echogenecity Number of 

patients 
Percentage % 

Anechoic 2 6.7 

Heteroechoic 11 36.7 

Hyperechoic 2 6.7 

Hypoechoic 15 50.0 

Total 30 100 

  

In our study, 15(50%) of patients had hypoechoic lesions, 11(36.7%) had 

heteroechoic lesions, and 2(6.7%) patients each had anechoic and hyperechoic 

findings in USG.   

 

 

 
 

 
 
 

Figure 14 - USG-Echogenicity 
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Table 5: Ultrasound findings: Diagnosis 

 

USG-diagnosis Number of 
patients 

Percentage % 

Abscess 6 20.0 

Cholangiocarcinoma 1 3.3 

Focal nodular hyperplasia 1 3.3 

HCC 4 13.3 

Hydatid cyst 2 6.7 

Metastasis 16 53.3 

Total 30 100 

 

In ultrasound, 16(53.3%) were metastasis, 6(20%) abscess, 4(13.3%) HCC, 2(6.7%) hydatid cyst, 

1(3.3%) patient each was diagnosed with cholangiocarcinoma and focal nodular hyperplasia. 

 

 

 

Figure 15 - Ultrasound findings: Diagnosis 
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Table 6: CT findings: Number of lesions 

 

CT-Number of lesions Number of 
patients 

Percentage % 

Single 8 26.7 

Two 4 13.3 

Multiple 18 60 

Total 30 100 

 

More than half the patients, 18(60%) had multiple lesions as observed in CT followed by 

single lesions 8(26.7%) and two lesions 4(13.3%) 

 

 
 

 

 

 

 

Figure 16 - CT findings: Number of lesions 
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Table 7: CT findings: Echogenicity 

 

 

 
CT-Echogenecity Number of 

patients 
Percentage % 

Heterogenous 1 3.3 

Hypodense 29 96.7 

Total 30 100 

 

In our study, 29(96.7%) of patients had hypodense lesions, only1(3.3%) had 

heterogenous lesions.  

 
 

 

 

 
 
 

Figure 17 - CT findings: Echogenicity 
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Table 8: CT findings: Calcification 

 

CT findings-Calcification Number of 
patients 

Percentage % 

No 27 90 

Yes 3 10 

Total 30 100 

 

In CT scan, calcification was seen in only 3(10%) patients 

 

 

 

 

 

 

 

 

 Figure 18 - CT findings: Calcification 
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Table 9: Computed Tomography Findings: Contrast enhancement 
 

 
 

CT findings 

 
 Number of 

patients 

 

 

 

Percentage (%) 

Arterial 
Enhancing 21   70.0 

Enhancing wall 7   23.3 

Non enhancing 2 6.7 

Venous 
Enhancing 1  3.3 

Enhancing wall 8 26.7 

Equilibrium 13 43.3 

Non enhancing 2 6.7 

Washout 6 20.0 

Delayed 
Enhancing 2   6.7 

Enhancing wall 6 20 

Equilibrium 12 40.0 

Non enhancing 2 6.7 

Washout 8 26.6 

 

 Contrast enhancement CT findings-arterial was enhancing type in 21(70%) of patients, 

enhancing wall was seen in 7(23.3%) patients and non-enhancing in 2(6.7%) patients. In 

venous, it was equilibrium in 13(43.3%) patients, enhancing wall in 8(26.7%), non-

enhancing in 2 (6.7%) and enhancing in 1 patient. In delayed it was equilibrium in 12(40%) 

patients, washout in 8(26.6%) patients, enhancing wall in 6(20%) of patients, and 2 each 

patient in enhancing and non-enhancing category. 
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Figure 19- Computed Tomography Findings: Contrast enhancement-arterial 
 

 
 

 
 

 
 

 

Figure 20- Computed Tomography Findings: Contrast enhancement-venous 
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Figure 21- Computed Tomography Findings: Contrast enhancement-delayed 

 
 
 

Table 10: CT findings: Diagnosis 

 

CT-diagnosis Number of 
patients 

Percentage % 

Abscess 5 16.7 

cholangiocarcinoma 2 6.7 

Focal nodular hyperplasia 1 3.3 

Granulomatous disease 1 3.3 

HCC 6 20.0 

Hydatid cyst 2 6.7 

Metastasis 13 43.3 

Total 30 100 

 

In CT, 13(43.3%) were metastasis, 6(20%) were HCC, 5(16.7%) abscess, 2(6.7%) 

hydatid cyst and cholangiocarcinoma., 1(3.3%) patient each was diagnosed with 

granulomatous disease  and focal nodular hyperplasia. 
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Figure 22 - CT findings: Diagnosis 

 

Table 11: HPE: Diagnosis 

 

HPE-diagnosis Number of 
patients 

Percentage % 

Cholangiocarcinoma 2 6.7 

Focal nodular hyperplasia 1 3.3 

Granulomatous abscess 2 6.7 

HCC 5 16.7 

Hydatid cyst 2 6.7 

Metastasis 12 40.0 

Abscess (no growth in pus culture) 1 3.3 

Abscess (with positive pus culture) 4 13.3 

Unspecified hyperplasia                   1 3.3 

Total 30 100.0 

 

In HPE, 12(40%) were metastasis, out of which metastasis were from carcinoma of 

stomach, adenocarcinoma, squamous cell carcinoma of esophagus and primary 
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carcinoma of lung. There were 5(16.7%) HCC patients, and it was well differentiated.  

Among patients who had abscess, 13(3.3%) had positive pus culture, 2 (6.7%) had 

granulomatous abscess and 1 (3.3%) showed no pus growth. There were 2 (6.7%) 

patients of cholangiocarcinoma, 2 (6.7%) hydatid cyst and 1(3.3%) unspecified 

hyperplasia. 

 

Figure 23 - HPE findings: Diagnosis 
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Table 12: Correlation of USG diagnosis with histopathology: 

An observation 

 
  

True 

positive 

False 

 

positive 

False 

 

negative 

True 

 

Negative 

 

Total 

Abscess 6 0 1 23 30 

Cholangiocarcinoma 1 0 1 28 30 

FNH 1 0 0 29 30 

HCC 4 0 1 25 30 

Metastasis 12 4 0 14 30 

Hydatid cyst 2 0 0 28 30 

Unspecified 
hyperplasia 

0 0 1 29 30 

 

Table 13: Correlation of USG diagnosis with histopathology: An 

evaluation 

 

 Sensitivity Specificity PPV NPV Accuracy P value 

Abscess 85.71 100 100 95.83 96.67 <0.001** 

Cholangiocarcin

oma 

 

50.00 

 

100.00 

 

100.00 

 

95.55 

 

96.7 

 

0.066 

FNH  

100.00 

 

100.00 

 

100.00 

 

100.00 

 

100.00 

 

<0.001** 

HCC 80 100.00 100.00 96.15 96.7 <0.001** 

Metastasis 100 77.7 75 100 86.7 <0.001** 

Hydatid cyst 100 100 100 100 100 <0.001** 

 
The sensitivity of diagnosing cholangiocarcinoma is 50%, abscess is 85.71 and HCC is 

80%. Whereas for FNH, Metastasis and hydatid cyst it was 100%. The specificity for 

all the focal hepatic lesions mentioned was 100% except for metastasis which was 
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77.7% and accuracy was also least for this, 86.7%. The p value was statistically 

significant for all FLL except for cholangiocarcinoma.  
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Table 14: Correlation of CT diagnosis with histopathology: 

An observation 

 

Table 15: Correlation of CT diagnosis with histopathology: An 

evaluation 

 

 Sensitivity Specificity PPV NPV Accuracy P value 

Abscess 71.42 100 100 92 93.3 <0.001** 

Cholangiocarcin

oma 

 

100.00 

 

100.00 

 

100.00 

 

100.00 

 

100.00 

 

<0.001** 

FNH  

100.00 

 

100.00 

 

100.00 

 

100.00 

 

100.00 

 

0.03** 

HCC 100.00 96 83.3 100.00 96.7 <0.001** 

Metastasis 100 94.4 92.3 100 96.7 <0.001** 

Hydatid cyst  

100.00 

 

100.00 

 

100.00 

 

100.00 

 

100.00 

<0.001** 

 

 

 

  

True 

positive 

False 

 

positive 

False 

 

negative 

True 

 

Negative 

 

Total 

Abscess 5 0 2 23 30 

Cholangiocarcinoma 2 0 0 28 30 

FNH 1 0 0 29 30 

HCC 5 1 0 24 30 

Metastasis 12 1 0 17 30 

Hydatid cyst 2 0 0 28 30 

Unspecified hyperplasia 0 0 1 29 30 
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The sensitivity of diagnosing abscess is 71.42. Whereas for all other FLL it was 100%. 

The specificity for all the focal hepatic lesions mentioned was 100% except for 

metastasis which was 94.4%, HCC was 96%. The accuracy of abscess was 93.3, 

metastasis and HCC was 96.7, rest all were 100. The p value was statistically significant 

for all FLL. 
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DISCUSSION 

 

 

In our study 30 patients whose age ranging from 17-86 years with clinically 

suspected liver disease were compared radiologically and pathologically in 

SDM college, Dharwad. 

Age group 

In our study most of the patients, 8(26.7%) were in the age group 71-80 years, 

followed by 51-60 years, wherein there were 6(20%) patients, then 5(16.7%) 

patients in the age group 41-50 years and 61-70. In the age group of 11-20 and 

81-90 there were 2(6.7%) each patient followed by 1 (3.3) patient each in the 

age group 21-30 and 31-40 years.  The mean age of patient was 58.23 ± 17.80 

years. Similarly, in the study done by YVRS Aparna et al. 6 the most common 

age group was 61-70 years followed by 31-40 years. Like wise in the study done 

by Bali S et al.69 the maximum numbers of patients were from age group 51-60 

years comprising 25% of patients followed by patients in the age group of 61-

70 years. Also, no lesions were seen in age group from 1-10 years and very few 

in the age group 81-90 years which indicate that in these age group the focal 

liver lesions were uncommon. 

Gender 

In our study, there was a male preponderance 17 (56.7%) when compared to 

females who were 13 (43.3%) of patients. Similarly, male preponderance  

(54%) was seen in YVRS Aparna et al. 6 study and in Bali S et al. study 69 
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USG Findings 

 In our study, more than half the patients, 17(56.7%) had multiple lesions as 

observed in USG followed by single lesions 9(30%) and two lesions 

4(13.3%).Echogenecity findings were in the following lines: 15(50%) of 

patients had hypoechoic lesions, 11(36.7%) had heteroechoic lesions, and 

2(6.7%) patients each had anechoic and hyperechoic findings in USG.  The 

diagnosis in ultrasound showed the following results: 16(53.3%) were 

metastasis, 6(20%) abscess, 4(13.3%) HCC, 2(6.7%) hydatid cyst, 1(3.3%) 

patient each was diagnosed with cholangiocarcinoma and focal nodular 

hyperplasia. 

Of the 40 patients studied by Bali S et al.69. with the help of USG, maximum 

cases were of hepatic abscess & Hepatocellular carcinoma 10 each (25%) 

respectively. Metastasis comprised of 17.5% of the total cases. Minimum 

number of cases belonged to cholangiocarcinoma, FNH and polycystic liver 

(2.5%). 

 

CT Findings 

In our study, more than half the patients, 18(60%) had multiple lesions as observed in 

CT followed by single lesions 8(26.7%) and two lesions 4(13.3%). Echogenecity of CT 

findings were as follows, 29(96.7%) of patients had hypodense lesions, only1(3.3%) 

had heterogenous lesions. Calcification was seen in only 3(10%) patients. 

Contrast enhancement CT findings-arterial was enhancing type in 21(70%) of patients, 

enhancing wall was seen in 7(23.3%) patients and non-enhancing in 2(6.7%) patients. 
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In venous, it was equilibrium in 13(43.3%) patients, enhancing wall in 8(26.7%), non-

enhancing in 2 (6.7%) and enhancing in 1 patient. In delayed it was equilibrium in 

12(40%) patients, washout in 8(26.6%) patients, enhancing wall in 6(20%) of patients, 

and 2 each patient in enhancing and non-enhancing category 

In CT, 13(43.3%) were metastasis, 6(20%) were HCC, 5(16.7%) abscess, 2(6.7%) 

hydatid cyst and cholangiocarcinoma., 1(3.3%) patient each was diagnosed with 

granulomatous disease and focal nodular hyperplasia. 

Study done by Shreshta Jain et al. 71 among 84 patients had the following findings 

detected by MDCT. Out of 84, benign focal liver lesions were 72 (85.7%) and 

malignant lesions were 12 (14.3%). Among the benign lesions, maximum cases were 

of abscess. Others were Cyst, Hemangioma, Hydatid cyst and Hepatic Granuloma. 

Among the malignant lesions MDCT finding was of Hepatocellular carcinoma. These 

findings were different from our study where in almost 50% of patients had malignant 

lesions. 

 In study done by Kamlesh Gupta et al. 4, benign hepatic lesions accounted for 64 % of 

the cases and 36% were malignant, based on CT findings. Similar to our study, majority 

of benign lesions were well defined 87.5% and hypodense 64.06%. Peripheral 

enhancement on contrast administration was seen in 56.25% cases. Ill-defined margins 

and hypodense lesions were the hallmark in malignant hepatic masses, 77.77% cases. 

About 50% malignant lesions enhanced heterogeneously on contrast studies. 

Metastases were the most common malignant hepatic lesions accounting for 72.22%. 

Sites commonly involved in metastases were from gall bladder, lung and colon, each 

accounting for 11.11% of the malignant hepatic lesions. Rest cases were of primary 

hepatic malignancies. The cases were ,13.88% of HCC, 8.33% of cholangiocarcinoma 

and 2.77% of fibrolamellar carcinoma and hepatoblastoma. 
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Sensitivity, Specificity, Accuracy, Correlation 

In our study, by USG, the sensitivity of diagnosing cholangiocarcinoma is 50%, abscess 

is 85.71 and HCC is 80%. Whereas for FNH, Metastasis and hydatid cyst it was 100%. 

The specificity for all the focal hepatic lesions mentioned was 100% except for 

metastasis which was 77.7% and accuracy was also least for this, 86.7%. The p value 

was statistically significant for all FLL except for cholangiocarcinoma. In study done 

by Bali S et al 69, ultrasonography was 100% sensitive in detection of hydatid cysts. 

Overall final diagnosis by USG showed 84.38% sensitivity and 67.74% specificity with 

PPV and NPV of 50.79% 

 

In CT, the sensitivity of diagnosing abscess is 71.42. Whereas for all other FLL it was 

100%. The specificity for all the focal hepatic lesions mentioned was 100% except for 

metastasis which was 94.4%, HCC was 96%. The accuracy of abscess was 93.3, 

metastasis and HCC was 96.7, rest all were 100. The p value was statistically significant 

for all FLL. 

 

In a study by Khalid M et al.,72 the diagnostic accuracy of metastatic focal hepatic 

lesions by MRI was 55% as compared with 17% for CT . In this study, more recent 

comparisons of non-invasive imaging modalities, primarily MDCT and USG, have 

shown equally accurate if not better lesion detection by MDCT. 

 

Likewise in study done by Shreshta Jain et al. 71 for the hepatocellular carcinoma cases, 

highly significant agreement (p<0.001) was found between MDCT and biopsy 

techniques. The overall sensitivity, specificity, PPV, NPV and diagnostic accuracy for 
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malignant lesions was found to be 83.3%, 97.2%, 83.3%, 97.2% and 95.2% 

respectively.The hydatid cyst and hepatocellular carcinoma cases showed overall 

sensitivity and specificity of 97.4%, 96.1%, and 96.9%, 90.4%, respectively. The 

overall sensitivity, specificity, PPV, NPV and diagnostic accuracy of MDCT was found 

to be 97.9%, 96.6%, 87.9%, 97.9% and 96.7% respectively for cyst. 

 

Hassan and their colleagues showed sensitivity and specificity of hepatocellular 

carcinoma, the sensitivity and specificity of CT were 62% and 83.3%. In metastases, 

sensitivity and specificity of CT were 60% and 84% .73 

According to study done by Kamlesh Gupta et al.4, the sensitivity and specificity of 

multidetector CT scan for the detection and characterization of primary hepatic 

malignancies and metastasis was 87.5% and 98.5%, 100% and 98% respectively  (Table 

7).  

Thus, in the present series, CT scan had a sensitivity of 80-100% and specificity of 

96.4–100% for detection and characterization of focal hepatic lesions. 

 

 Overall final diagnosis by CT as revealed by study findings of Bali S et al. 69 there was 

100% sensitivity and 97.14% specificity with PPV 100% and NPV of 97.06%. Thus, 

liver cysts have typical appearance on USG as well as CT, both the modalities having 

high sensitivity and specificity. Hence, cysts are diagnosed by one modality further 

investigation may not be needed. In the case of metastasis, hemangiomas, HCC and 

cholangiocarcinoma, CT is superior to USG, as these lesions have specific enhancing 

patterns. Also, CT can accurately show the exact extent of a focal lesion and delineate 

adjacent organs.  

 



 

85 

 

CONCLUSION 

 
 

Focal liver lesions have to be assessed with clinical history 

and physical examination and also investigations according to the 

clinical history. 

 

Imaging modalities like USG, CT have shown results 

comparable to histopathological findings. Even though sensitivity of 

USG in detecting liver metastasis is comparable to CT, CT was 

superior to it. Accuracy of CT was also more than USG in diagnosing 

metastasis and for all other hepatic lesions involved in the study it 

was similar to USG. Histological diagnosis With nearly high 

sensitivity and specificity in diagnosing focal liver lesions in both 

USG and CT, excellent correlation between radiological diagnosis 

and histological diagnosis has been established. 

Hence, such feasible noninvasive procedures can be used as a 

diagnosing modality, and it is safe also. Histopathological methods 

can be reserved for questionable lesions where surgery is the only 

option available. 
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SUMMARY 

A total of 30 patients were selected for the study in the period of one year from 

November 2019 to October 2020 at SDM Medical College and Hospital, 

Dharwad. 

• Most of the patients, 8(26.7%) were in the age group 71-80 years, followed 

by 51-60 years, wherein there were 6(20%) patients, then 5(16.7%) patients 

in the age group 41-50 years and 61-70. In the age group of 11-20 and 81-90 

there were 2(6.7%) each patient followed by 1 (3.3) patient each in the age 

group 21-30 and 31-40 years.  The mean age of patient was 58.23 ± 17.80 

years. 

• In our study, there was a male preponderance 17 (56.7%) when compared to 

females who were 13 (43.3%) of patients. 

• More than half the patients, 17(56.7%) had multiple lesions as observed in 

USG followed by single lesions 9(30%) and two lesions 4(13.3%). 

• In our study, 15(50%) of patients had hypoechoic lesions, 11(36.7%) had 

heteroechoic lesions, and 2(6.7%) patients each had anechoic and 

hyperechoic findings in USG.   

• In ultrasound, 16(53.3%) were metastasis, 6(20%) abscess, 4(13.3%) HCC, 

2(6.7%) hydatid cyst, 1(3.3%) patient each was diagnosed with 

cholangiocarcinoma and focal nodular hyperplasia. 

• More than half the patients, 18(60%) had multiple lesions as observed in CT 

followed by single lesions 8(26.7%) and two lesions 4(13.3%) 

• In our study, 29(96.7%) of patients had hypodense lesions, only1(3.3%) had 

heterogenous lesions.  
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• In CT scan, calcification was seen in only 3(10%) patients. 

• Contrast enhancement CT findings-arterial was enhancing type in 21(70%) 

of patients, enhancing wall was seen in 7(23.3%) patients and non-enhancing 

in 2(6.7%) patients. In venous, it was equilibrium in 13(43.3%) patients, 

enhancing wall in 8(26.7%), non-enhancing in 2 (6.7%) and enhancing in 1 

patient. In delayed it was equilibrium in 12(40%) patients, washout in 

8(26.6%) patients, enhancing wall in 6(20%) of patients, and 2 each patient 

in enhancing and non-enhancing category 

• In CT, 13(43.3%) were metastasis, 6(20%) were HCC, 5(16.7%) abscess, 2(6.7%) 

hydatid cyst and cholangiocarcinoma., 1(3.3%) patient each was diagnosed with 

granulomatous disease  and focal nodular hyperplasia. 

• In HPE, 12(40%) were metastasis, out of which metastasis were from carcinoma of 

stomach, adenocarcinoma, squamous cell carcinoma of esophagus and primary 

carcinoma of lung. There were 5(16.7%) HCC patients, and it was well 

differentiated.  Among patients who had abscess, 4(13.3%) had abscess with 

positive growth, 2 (6.7%) had granulomatous abscess, and 1 (3.3%) showed no pus 

growth. There were 2 (6.7%) patients of cholangiocarcinoma, 2 (6.7%) hydatid cyst 

and 1(3.3%) unspecified hyperplasia. 

• The sensitivity of diagnosing cholangiocarcinoma is 50%, abscess is 85.71 and 

HCC is 80%. Whereas for FNH, Metastasis and hydatid cyst it was 100%. The 

specificity for all the focal hepatic lesions mentioned was 100% except for 

metastasis which was 77.7% and accuracy was also least for this, 86.7%. The p 

value was statistically significant for all FLL except for cholangiocarcinoma.  

• The sensitivity of diagnosing abscess is 71.42. Whereas for all other FLL it was 

100%. The specificity for all the focal hepatic lesions mentioned was 100% except 
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for metastasis which was 94.4%, HCC was 96%. The accuracy of abscess was 93.3, 

metastasis and HCC was 96.7, rest all were 100. The p value was statistically 

significant for all FLL. 
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Figure 1 

 

Figure 2 

 

Figure 3 

Radiologically diagnosed case of hepatic metastasis, 

correlating with histopathological findings 
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Figure 4 

 

Figure 5 

 

Figure 6 

Figure 1.USG: Multiple scattered hypoechoic lesions noted involving the liver parenchyma  Figure 2.3.4 CT plain (2), 

arterial phase (3) and delayed phase (4) shows multiple ill-defined hypodense lesions scattered in the both the lobes of 

liver showing strong enhancement in the arterial phase  and venous phase. Figure 5(H and E STAIN, x100) and 6 

(Leishman stain, x100) FNAC smears showing pleomorphic tumor cells in papillae and clusters with high 

nuclear/cytoplasic ratio.  
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Figure 1 

 

Figure 2 

 

Figure 3 

A case of hepatocellular carcinoma on ultrasonography and MDCT,  

correlating with histopathological findings. 
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Figure 4 

 

Figure 5 

 

Figure 1.USG : Well defined hyperechoic lesion noted in the left  lobe of liver Figure 2. 3. 4. CT plain (2) , 

Arterial phase (3) , portal venous phase (4) images showing well defined hypodense lesion showing early 

arterial enhancement with washout on portal venous phase in segment IVA of left lobe.  

Figure 5. FNAC smear shows : Tumor cells in sheets with prominent nucleoli and moderate cytoplasma. 
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Figure 1 

 

Figure 2 

 

Figure 3 

A case of hepatic hydatid cyst on ultrasonography and MDCT, 

correlating with histopathological findings 

fffin…………………………………………………………………… 
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Figure 4 

 

Figure 5 

 

Figure 1. USG showing well defined heterogenous lesion with hyperreflective wall in the right lobe 

Figure 2.3.4 CT plain (2), arterial (3), venous (4) showing well defined peripheral calcified non-

enhancing isodense cystic lesion in right lobe. Figure 5. FNAC (H and E stain x100) smear shows clusters 

of reflectile hooklets  of hydatid cyst in a background of inflammatory cells.
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CONSENT FORM 

 

Name of the Patient:____________________________________________ 

 

Name of the principal investigator:____________________________________ 

 

Name of the Institution: SDM COLLEGE OF MEDICAL SCIENCES, 

MANJUSHREE NAGAR,SATTUR, DHARWAD-580009 

 

I, _______________________________________________, have read 

theinformation in this form (or has been read to me ). I was free to ask 

anyquestions and they have been answered. I am over 18 years of age and, 

exercising my free power of choice. I  have been explained about the study. 

Beingexplained i hereby give my consent for the study  “ULTRASONOGRAPHY 

AND MDCT WITH PATHOLOGICAL CORRELATION IN THE EVALUATION OF 

FOCAL HEPATIC LESIONS”. 

 

I have read and understood this consent form and the information provided to 

me. 

1. I have been explained the consent document and nature of study.  

2. My rights and responsibilities have been explained to me by the investigator. 
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3. I have been advised about the risks associated with my participation in the 

study. 

4. I have informed the investigator of all treatments I am taking or have taken in 

the past. 

5. I am aware of the fact that I can opt out of the study at any time without having 

to give any reason and this will not affect my future treatment in the hospital.  

6. I am also aware that the investigators may terminate my participation in the 

study at any time, for any   reason, without my consent. 

7. I hereby give permission to the investigators to release the information 

obtained from me as result of participation in this study to the sponsors, 

regulatory authorities, Government agencies and the ethics committee. I 

understand that they may inspect my original records. 

8. My identity will be kept confidential if my data are publicly presented. 

9. I have had my questions answered to my satisfaction. 

 

 

Date:                                 Name and signature of the Patient: 

  

Date:                              Name and signature of the Investigator: 
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ಒಪಿ್ಪ ಗೆಪತ್ರ  

 

ನಾನು ಈ ಸಮ್ಮ ತಿಪತ್ರ ವನುು  ಓದಿರುವುದಾಗಿ ಈ “ ನಾಭಿಯಲಿ್ಲರುವ ಯಕೃತ್ತು ಗಾಯಗಳ 

ಮೌಲ್ಯಾ ಮಾಪನದಲಿ್ಲ  ಪಾಥಾಲಜಿಕಲ್ ಪರಸ್ಪ ರ ಸಂಬಂಧದೊಂದಿಗೆ ಶ್ರ ವಣಾತೀತ ಧವ ನಿಸುರಳಿ 
ಯಂತರ  ಮತ್ತು  ಎಮ್.ಡಿ.ಸಿ.ಟಿ.” 
ಎಂಬ ಅಧ್ಾ ಯನದ ವಿವರಗಳನುು  ವಿವರಿಸಲ್ಯಗಿದೆ. ನನು ಅನುಮಾನಗಳನುು  

ಬಗೆಹರಿಸಿಕೊಳಳ ಲು ಸಾಕಷ್ಟು  ಸಮ್ಯಾವಕಾಶ ನೀಡಲ್ಯಗಿದೆ ಮ್ತ್ತು  ಸಂದೇಶಗಳನುು  

ನನಗೆ ಸಮಾಧಾನವಾಗುವ ರಿೀತಿಯಲಿ್ಲ  ಪರಿಹರಿಸಲ್ಯಗಿದೆ. 

_________ ಎಂಬ ಹೆಸರಿನ ನಾನು ಈ ಕೆಳಗಿನ ಪರ ಭಂದದಲಿ್ಲಸವ  ಯಂಪ್ರರ ರಣೆಯಂದ 

ಪಾಲ್ಗೊಳ್ಳಳ ತ್ತು ನೆ. ಇದೆಲಿ್ವನುು  ನನಗೆ ತಿಳಿಯುವ ಭಾಷೆಯಲಿ್ಲ  ವಿವರಿಸಲ್ಯಗಿದ್ದು  

ನಾನು ಪೂರ್ಣವಿಧಾನದ ಬೆಗೆೊ  ತಿಳಿಯುತ್ತು ನೆ. 

೧. ನನಗೆನೀಡಿರುವಮಾಹಿತಿಯನುು ಓದಿಅರ್ಣಮಾಡಿಕೊಂಡಿದೇು ನೆ. 

೨. ನನಗೆ ಈ ಅಧಾಾ ಯನದಬಗೆೊಮ್ತ್ತು ಒಪಿ್ಪ ಗೆಪರ ತ್ದಬಗೆೊ ವಿವರಿಸಲ್ಯಗಿದೆ. 

೩. ನನು ಹಕ್ಕು ಗಳ್ಳಮ್ತ್ತು ಜವಾಬ್ದು ರಿಗಳಬಗೆೊ ನನಗೆವಿವರಿಸಲ್ಯಗಿದೆ. 

೪.ನಾನುತೆಗೆದ್ದಕೊಳ್ಳಳ ವಅರ್ವಾಹಿಂದೆತೆಗೆದ್ದಕೊಂಡಎಲಿ್ಯಚಿಕಿತೆೆ ಗಳ್ಳಸಂಶೀಧ್ಕರಿ

ಗೆತಿಳಿಸಲ್ಯಗಿದೆ. 

೫.ನಾನುಯಾವುದೇಸಮ್ಯದಲಿ್ಲ ಅಧಾಾ ಯನದಿಂದಹೊರಬರುವಅಧಿಕಾರವನುು

ಹೊಂದಿರುತ್ತು ನೆ. 

೬. ನನು ಒಪಿ್ಪ ಗೆಯಲಿ್ದೇತ್ನಖೆಗಾರರುಯಾವುದೇಕಾರರ್ಕೆುಯಾವುದೇಸಮ್ಯದಲಿ್ಲ  

ಅಧಾಾ ಯನದಿಂದನನು ಭಾಗವಹಿಸುವಿಕೆಅಂತ್ಾ ಗೊಳಿಸಬಹುದ್ದಎಂದ್ದನಾನುತಿಳಿದಿ

ದೇು ನೆ. 
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೭.ಪಾರ ಯೀಜಕರುನ ಯಂತಿರ ತ್ಪಾರ ಧಿಕಾರಗಳ್ಳ ಸಕಾಣರದ ಏಜೆನೆ ಗಳ್ಳ ಮ್ತ್ತು  ನೈತಿಕ 

ಸಮಿತಿಯ ಭಾಗವಹಿಸುವವರಿಗೆ ಅಧ್ಾ ಯ ನದಪರಿಣಾಮ್ಗಳನುು  ಬಿಡುಗಡೆ 

ಮಾಡಬಹುದ್ದ ಎಂಬ ಅನುಮ್ತಿನೀಡಿರುತ್ತು ನೆ. 

೮.ಈಅಧ್ಾ ಯನವನುು ಯಾವುದೇರಿೀತಿಯಲಿ್ಲಪರ ಕಾಶನವನುು ಮಾಡಲುನನು ಅಭಂಾ ತ್

ರವಿರುವುದಿಲಿ್ . 

೯.ನನು ಡೇಟಾವನುು ಸಾವಣಜನಕವಾಗಿನೀಡಲ್ಯದಲಿ್ಲನನು ಗುರುತ್ನುು ಗೌಪಾ ವಾಗಿಇಡ

ಲ್ಯಗುವುದ್ದ. 

೧೦. ನನು ಪರ ಶ್ನು ಗಳಿಗೆಸಮಾಧಾನಕರವಾಗಿಉತ್ು ರಿಸಲ್ಯಗಿದೆ 

ನಾನು ಈ ಅಧಾಾ ಯನದಲಿ್ಲಭಾಗವಹಿಸಲುನಧ್ಣರಿಸಿದೇು ನೆ. 

 

ದಿನಾಂಕ:     ರೀಗಿಯಸಹಿ: 

     ರೀಗಿಯಹೆಸರು: 

     ನೀಂದಣಿಸಂಖೆಾ  

ದಿನಾಂಕ:     ಸಂಶೀಧ್ಕರಹೆಸರು: 

     ಸಂಶೀಧ್ಕರಸಹಿ 

 

 

 

 

 

 

 

 

 

 



 

109 

 

PROFORMA 

 

1. Name : 

2. Age : 

3. Gender 

4. Hospital No. : 

5. Presenting complaint and time of consent : 

6. Other associated complaints(if any) : 

 

7. Ultrasound Findings :  

Size 

Number 

Echogenicity of the lesion  

Diagnosis 

8. MDCT Findings : 

Number of the lesion 

Plain CT findings:  

Calcifications: 

Arterial phase: 

Venous phase: 

Delayed phase: 

 

9. Pathological Diagnosis( FNAC / HPE) 
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