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Abstract: The objective of this study was to evaluate the diagnostic performance of ultrasonography and 

contrast enhanced computed tomography (CT) in detection and characterization of liver lesions. Lesions in 50 

patients were examined by sonography and contrast enhanced CT scan. The sonographic images were reviewed 

by sonologist and the specific diagnoses by CT were recorded. The diagnostic performances including the 

characterization of each lesion enhancement as peripheral nodular enhancement, non enhance as well as shape 

including  hypo dense non-enhancing focal lesions, as oval -shape hypo dense hepatic lesion, rounded hypo 

dense focal hepatic lesion were correlated with the final CT and Sonographic diagnosis . 

After review of contrast-enhanced CT scan images, the study revealed significant relation between the 

enhancement, character of the lesions and the sonographic findings with the CT diagnosis at p < .001 and p < 

.001 and p< 0.017 respectively. Contrast-enhanced CT improves the diagnostic performance in liver lesions 

compared with baseline sonography. 
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I. Introduction 
The diagnostic performance of liver imaging in patients with a history of known or suspected 

malignancy is essential because the liver is a common site of metastatic spread, and in patients with chronic 

liver disease who are at risk for developing carcinoma. Since benign liver lesions are common, liver imaging 

strategies should include liver lesion recognition and classification [1].Several imaging modalities are now 

available for detection and characterization of liver lesions. These include ultrasonography (US), computed 

tomography (CT), magnetic resonance imaging (MRI) and nuclear medicine. 

It is recognized that the liver has a dual blood supply, the duration of the virtual hepatic arterial phase 

equals the interval from the beginning of the contrast inflow into the liver from arteries to the beginning of the 

contrast inflow from the portal vein [2,3,4].Using contrast agents can increase the detection and improve the 

characterization of focal liver lesions .For optimal lesion detection a good contrast-to noise ratio is essential 

since detection of these lesions depends mainly on contrast resolution. The contrast depends on the CT 

attenuation of the focal lesion but also on the liver parenchyma. [5] MDCT CT is the most commonly used 

imaging modality for both detection and characterization of hepatic metastases [5]. 

Fatty infiltration of the liver can result in decreased attenuation of the liver and lesion can become 

imperceptible or even appear hyper attenuating relative to the surrounding parenchyma. [6,7]. Authors prefer 

multiple contrast enhanced phases, depending on the indication, including three-phasic protocols evaluation of 

suspected of HCC [8]. Whether an unenhanced scan is still of value, is under discussion [9, 10]. No or only 

limited role of unenhanced scan were found for the evaluation of hyper vascular or hypo vascular hepatic 

metastases [11, 12]. However, Oliver et al. (1998) [13] found that 28% of all hepatic metastases were seen only 

on the unenhanced scan. At our radiology departments unenhanced scan is performed in baseline studies, 

because the differentiation between cysts and small hypo vascular metastases and a delineation of calcifications 

and hemorrhage is improved Although the dynamic CT findings of HCC are well defined, there are few studies 

to compare imaging findings of HCCs of different etiologies [14,15] 

Hemangiomas are often diagnosed by a single dynamic contrast enhanced CT scan. [16] Recent reports 

have recommended computed tomography (CT) as the primary radiologic method for the detection of suspected 

hepatic abscess. [17, 18] Despite this recommendation, the CT appearance of hepatic abscess has not been 

described in detail. In the only reported series with pathologic documentation, Rubinson et al [18] noted that 

intrahepatic abscess was often indistinguishable from simple hepatic cyst. However, the frequency of this 

occurrence was not specified. 

Ultrasonography is a relatively inexpensive and noninvasive method of evaluating the upper abdomen. 

It is especially useful in evaluating for the presence of bile duct obstruction and the presence or absence of 

gallstones. Ultrasonography is especially useful in distinguishing between cystic and solid lesions.[19]US is 

widely available, and many clinicians request US as the initial imaging modality for the assessment of the upper 
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abdomen including the liver to narrow down the differential  diagnosis in a relatively quick and cost-effective 

manner.[20] 

In the current study, we evaluated a triphasic spiral CT technique that allowed imaging of the entire 

liver in arterial, portal and equilibrium phases .The rationale behind the protocol is that the portal phase is the 

most sensitive phase for lesion detection, whereas the arterial and equilibrium phases can supply additional 

information on the vascularity of the lesion which may help to identify the nature of lesion.[21-25] The vascular 

hemodynamic is the key to detect characterization of hyper vascular lesions. 

Several studies have been done worldwide on the role of triphasic CT scan in characterizing and 

differentiating benign and malignant lesions. However, to the best of our knowledge, no data has been 

published locally, so the purpose of this study was to describe the role of triphasic CT scan in liver lesions and 

to determine its diagnostic performance in characterization and differentiation liver lesion as it may be difficult 

to diagnose basing on one imaging study, because of the radiological similarities of lesions. [26] . In recent 

years many new imaging modalities have been introduced, including ultrasound (US). The question arises 

which imaging modality performs best in detection and characterization of hepatic lesions and whether we can 

rely on ultrasound as one of an imaging method for diagnosis liver lesion rather than to obtain CT scanning 

using radiation exposure. We reviewed the description of the typical features liver lesions on several imaging 

CT imaging phases and compared the findings with the character of the ultrasound findings. 

 

II. Materials and Methods 

2.1 Patients and Methods  
The study was simultaneously conducted in Department of Diagnostic Radiology in CT department in 

Alfaisal Specialized Hospital, Ibn Alhaitham Diagnostic Centre, Antalya Medical Centre and Royal Care 

International Hospital. Data were collected from April 2014 to May 2016. 

All the patients of age over 10 years with suspected liver disease were included in the study .By 

convenient sampling, 50 patients were collected from different male and female underwent CT triphaic scan. 

Distribution of study sample according to participant's age were 25-34 years were 3(6%), 35-44 were 3(6%) 

,45-54 were 9(18.0%) 55-64 were 18(36%) and ˃65 were 17(34.0%) with mean age 59.28±12.67, Minimum 

27.00years, Maximum 85.00years, 22(44.0%) were males and 28(56.0%) were females. 

The data that were collected from Alfaisal Specialized Hospital, the CT machine was Toshiba 4 slice 

(Asteion) using 120 KVP, 200 MAS,also used triphasic protocol ( sure start protocol )manually taken  one slice 

cut above the liver and then begin the scan  early arterial phase, venous phase (portovenous phase) and delayed 

phase with automatic injection flow rate is 4ml/sec,and using 18gague needle for injection .Patient position is 

supine position feet first. The data that collected from Royal Care International Hospital, the CT machine was 

Toshiba 64 slice (Aquilion) using 120 KVP, 125 MAS, also used triphasic protocol begin the scan taken early 

arterial phase, venous phase (portovenous phase) and delayed phase with automatic injection using 70-100 ml 

omnipaque contrast media with flow rate is 3.5ml/sec. The scan begins immediately after injection and delayed 

phase are taken after 10 min from injection. Slice thickness 5mm/slice, patient position is supine position feet 

first, the oral CM 500ml in 3water bottle each one have 10ml of CM. 

The data that collected from Ibn Alhaitham Diagnostic Centre, the CT machine are Toshiba 4 slice 

(Japan manufactures) using 120 KVP,187  MAS ,also used triphasic protocol begin the scan taken early arterial 

phase(20sec from injection ), venous phase (40 sec) and delayed phase ( 5-10 min from injection ) with 

automatic injection using 75 ml omnipaque contrast media  ( 40-50 ml for child according to age and weight 

)for adult with flow rate is 3.5ml/sec.the scan begin immediately after injection and delayed phase are taken 

after 10 min from injection. Slice thickness 10mm/slice, the oral CM 500ml in 3water bottle each one have 

10ml of CM. The first slice are the scout (coronal section) then take plain film without CM then scan triphasic 

protocol with CM. 

Patient position is supine position feet first, from the sternal angle to symphysis pubis. In Antalya 

medical centre, the CT machine are bride speed 8 slice (American manufactures) using 120 KVP, 165 MAS, the 

scout 120 KVP and 10 MAS also used triphasic protocol begin the scan taken arterial phase, venous phase and 

delayed phase (3-6 min from injection) with automatic injection using 75 ml omnipaque contrast media for 

adult with flow rate is 3.5ml/sec. the scan begin immediately 5 mm /slice thickness then the reconstruction 

algorithm take 2.5mm. 

The first slice are the scout ( coronal section)then take plain film without CM then scan triphasic 

protocol with CM .Abdominal ultrasound (US) was performed with phased array transducers operating between 

3-5 MHz. Gray scale is an integral part of the examination of the liver, allowing demonstration of hepatic 

anatomy and pathology as the standard abdominal protocol [19] 
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2.2 Statistical analyses 
All data obtained in the study were documented and analyzed using SPSS program version16. 

Descriptive statistics, including frequency and percentages, were calculated. ANOVA test was applied to test 

the significance of differences, p-value of less than 0.005 was considered to be statistically significant. 

.  

III. Results 
Table 1 .Shows The Ultrasound Scanning Results (Liver Lesions And Associated Findings) Done For 

Patients Before The CT Scanning 
Diagnosis Frequency Percentages% 

Abdomino Pelvic Mass + Bilateral Ovarian Dermoid 

Cysts 
1 2.0 

Ascites + Hepatic Lesion 24 48.0 

Hepatic Lesion +Ca Prostate 1 2.0 

Fatty Liver 1 2.0 

Hepatocelluler carcinoma  1 2.0 

Hepatic Lesion + Adnexal Mass 1 2.0 

Hepatic Lesion + Heamoprotenium 1 2.0 

Hepatic Lesion + Hepatosplenomegaly 3 6.0 

Hepatic Lesion + Old TB Granuloma 1 2.0 

Hepatic Lesion + Sigmoid Tumor 1 2.0 

Hepatosplenomegaly + Portal Hypertension 1 2.0 

Hydatid Liver Cyst 1 2.0 

Liver Cyst 2 4.0 

Liver Mass 2 4.0 

Liver Metastases 1 2.0 

Multiple Focal Sub-Diaphragmatic + Sub-Capsular 

Lesions+ Multiple Mesenteric and Para-Aortic 
Lymphadenopathies 

3 6.0 

Hepatic Lesion +Pancreatic Tumor 3 6.0 

Liver Mass+ Right Inguinal Hernia  1 2.0 

Hepatic Lesion+ Right Renal Stone  1 2.0 

Total 50 100.0 

 

Table 2. Shows the CT Scanning Results (Liver Lesions and Associated Findings) 
  Frequency Percentages% 

Cyst 10 20.0 

Cyst + Hepatitis 1 2.0 

Haemangioma 7 14.0 

Haemangioma  + Old Calcified 

Granuloma 
1 2.0 

Hepatocelluler  carcinoma 5 10.0 

Hepatocelluler carcinoma + Liver 
Cirrhosis 

4 8.0 

Hepatosplenomegaly 1 2.0 

Liver Abscess 3 6.0 

Liver Cirrhosis 1 2.0 

Liver Metastases 15 30.0 

Liver Mets + Hepatosplenomegaly 1 2.0 

Liver Metastases + Lymphoma 1 2.0 

Total 50 100.0 

 

Table 3 .Characterization of lesion contour by CT Scanning 
 Frequency Percentages% 

Hypo dense non-enhancing focal lesions 15 30.0 

Oval -shape hypo dense focal hepatic lesion 8 16.0 

Rounded hypo dense focal hepatic lesion 27 54.0 

Total 50 100.0 

 

Table 4. Characterization of Lesion Enhancement by CT Scanning 

  Frequency Percentages% 

Peripheral  Nodular Enhancement 36 72.0 

Non Enhance 14 28.0 

Total 50 100.0 
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Table 5 .Enhancement patterns of the hepatic lesions cross tabulated with CT scanning diagnosis 

CT (diagnosis) 

Enhancement pattern  

Total 
Non Enhance 

Peripheral  Nodular 

Enhancement 

Cyst 
10 - 10 

20.0% - 20.0% 

Cyst + Hepatitis 
1 - 1 

2.0% - 2.0% 

Haemangioma 
- 7 7 

- 14.0% 14.0% 

Haemangioma  + Old 

Calcified Granuloma 

- 1 1 

- 2.0% 2.0% 

Hepatocelluler carcinoma 
- 5 5 

- 10.0% 10.0% 

Hepatocelluler carcinoma + 
Liver Cirrhosis 

- 4 4 

- 8.0% 8.0% 

Hepatosplenomegaly 
1 - 1 

2.0% - 2.0% 

Liver Abscess 
- 3 3 

- 6.0% 6.0% 

Liver Cirrhosis 
1 - 1 

2.0% - 2.0% 

Liver Metastases 
1 15 15 

2.0% 30.0% 30.0% 

Liver Metastases + 

Hepatosplenomegaly 

- 1 1 

- 2.0% 2.0% 

Liver Metastases + 
Lymphoma 

- 1 1 

- 2.0% 2.0% 

Total 
14 36 50 

28.0% 72.0% 100.0% 

P-value 0.001 

 

Table 6 .Characteristic Features of Detected Hepatic Lesions on CT cross tabulated with CT scanning 

diagnosis 

CT Report 

(Diagnosis) 

Lesion Characteristics 

Total 
Hypo dense non-

enhancing focal 
lesions 

Oval -shape 

hypo dense focal 
hepatic lesion 

Rounded hypo 

dense focal 
hepatic lesion   

Cyst 
10 - - 10 

20.0% - - 20.0% 

Cyst + Hepatitis 
1 - - 1 

2.0% - - 2.0% 

Haemangioma 
- 6 2 8 

- 12.0% 4.0% 16.0% 

Hepatocelluler 

Carcinoma 

- 2 3 5 

- 4.0% 6.0% 10.0% 

Hepatocelluler 

Carcinoma + Liver 
Cirrhosis 

- - 4 4 

- - 8.0% 8.0% 

Hepatosplenomegaly 
1 - - 1 

2.0% - - 2.0% 

Liver Abscess 
- - 3 3 

- - 6.0% 6.0% 

Liver Cirrhosis 
1 - - 1 

2.0% - - 2.0% 

Liver Metastases 
2 - 13 15 

4.0% - 26.0% 30.0% 

Liver Metastases + 

Hepatosplenomegaly 

- - 1 1 

- - 2.0% 2.0% 

Liver Metastases + 
Lymphoma 

- - 1 1 

- - 2.0% 2.0% 

Total 
15 8 27 50 

30.0% 16.0% 54.0% 100.0% 

P-value 0.001 
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Table 7. Ultrasonographic findings cross tabulated with CT scanning diagnosis 

US Report 

(Diagnosis) 

 CT Report (Diagnosis) 
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Abdomino 
pelvic mass 

+ ovarian 

Dermoid 
cysts/ 

adenexia 

- - 1 - - - - - 1 - - 2 

- - 2.0% - - - - - 2.0% - - 4.0% 

Ascites/ 

hepatic 
lesion 

6 1 4 4 2 - 2 - 5 - - 23 

12.0% 2.0% 8.0% 
8.0
% 

4.0% - 4.0% - 10.0% - - 48.0% 

Liver 

Lesions+Ca 
prostate 

- - - - - - - - 1 - - 1 

- - - - - - - - 2.0% - - 2.0% 

fatty liver 

- - - - - 1 - - - - - 1 

- - - - - 
2.0

% 
- - - - - 2.0% 

HCC 
- - 1 - - - - - - - - 1 

- - 2.0% - - - - - - - - 2.0% 

hepatic 

lesion + 

heamoprote
nium 

- - 1 - - - - - - - - 1 

- - 2.0% - - - - - - - - 2.0% 

hepatic 

lesion + 
hepatosplen

omegaly 

- - 1 - - - - - 1 1 - 3 

- - 2.0% - - - - - 2.0% 2.0% - 6.0% 

hepatic 
lesion + 

Old TB 

granuloma 

- - - 1 - - - - - - - 1 

- - - 
2.0

% 
- - - - - - - 2.0% 

hepatic 
lesion + 

sigmoid 

tumor 

- - - - - - - - 1 - - 1 

- - - - - - - - 2.0% - - 2.0% 

hepatosplen

omegaly + 

portal 
hypertensio

n 

- - - - 1 - - - - - - 1 

- - - - 2.0% - - - - - - 2.0% 

Hydatid 

liver cyst 

1 - - - - - - - - - - 1 

2.0% - - - - - - - - - - 2.0% 

liver cyst 
1 - - - - - 1 - - - - 2 

2.0% - - - - - 2.0% - - - - 4.0% 

liver mass 
- - - - - - - - 2 - - 2 

- - - - - - - - 4.0% - - 4.0% 

liver 

metastases 

- - - - - - - - 1 - - 1 

- - - - - - - - 2.0% - - 2.0% 

multiple 
focal sub-

diaphragma
tic + sub-

capsular 

lesions 

multiple 

mesenteric 

+ para-
aortic 

lymphaden

opathies 

- - - - 1 - - 1 - - 1 3 

- - - - 2.0% - - 2.0% - - 2.0% 6.0% 

pancreatic 
tumor 

+multiple 

hepatic 
lesion 

2 - - - - - - - 1 - - 3 

4.0% - - - - - - - 2.0% - - 6.0% 
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Right 

inguinal 

hernia + 

liver mass 

- - - - - - - - 1 - - 1 

- - - - - - - - 2.0% - - 2.0% 

 RT renal 

stone+ 

hepatic 
lesion 

- - - - - - - - 1 - - 1 

- - - - - - - - 2.0% - - 2.0% 

Total 

10 1 8 5 4 1 3 1 15 1 1 50 

20.0% 2.0% 16.0% 
10.0

% 
8.0% 

2.0

% 
6.0% 2.0% 30.0% 2.0% 2.0% 100.0% 

P-value ≤0.017 

 

IV. Discussion 
The goal of imaging in patients with liver lesions is essential in detection and characterization of those 

lesions. Patients with hepatic malignancy undergo CT examinations to exclude the presence of metastases and 

to evaluate the extent of local involvement. Diagnostic criteria for benign and malignant focal liver lesions on 

baseline ultrasound imaging was mentioned previously [27] Hemangioma is homogeneous echogenic lesion, 

echogenic peripheral rim with no or few peripheral or intralesional flow signals, liver abscess is thick irregular 

wall, internal anechogenicity or debris, flow signals in the wall liver metastases is heterogeneous echogenic 

lesion, hypoechoic rim, peripheral or internal arterial flow signals. Liver metastasis is heterogeneous echogenic 

lesion, hypoechoic halo, target sign, no or few peripheral flow signals[27] 

Table (1) presented the ultrasound scanning results (liver lesions and associated findings) done for 

patients before the CT scanning and the data were presented in frequency and percentages. In our cases liver 

lesions were detected by ultrasonography and were diagnosed according to the above criteria[27]; however 

lesions were not mentioned specifically ;but only it was reported as liver lesions, as well, table( 2) shows the CT 

scanning results of liver lesions and associated findings . 

Hepatic lesions are difficult to distinguish with imaging criteria alone, however certain focal liver 

lesions have classic ultrasonic, computed tomographic (CT) characteristics [28] It is important to emphasize 

that the primary objective in imaging the liver is to distinguish benign from metastatic and primary malignant 

lesion1 [28].Currently, there is no consensus concerning the optimal strategy for imaging the liver for focal liver 

disease. 

Therefore in our study, tables (2,3) characterized the liver lesion after contrast enhancement according 

to the shape and enhancement pattern. Our study was interpreted by one radiologist; the enhancement 

characteristics were assessed by grading the attenuation in comparison to liver parenchyma. Images were 

reviewed for the presence of focal liver lesions. The appearance of each lesion was described on the basis of the 

attenuation and the homogeneity of the lesion in comparison to surrounding parenchyma and was expressed as 

one of the possible states, a) area of water attenuation, homogeneous: hypo dense including (cyst), b) area of 

soft-tissue attenuation, often  slightly inhomogeneous: hypo dense c )area of hyper attenuation,: hyper dense 

and d) iso attenuating compared e) moreover, the presence of a continuous, hyper attenuation peripheral 

rim/hypo attenuating rim, hyper-(rim)/hypo-rim or non enhance were registered. 

In our study we used the spiral computed tomography (CT) because it has gained approval as the 

favorite CT technique for routine liver evaluation because it provides image acquisition at peak enhancement of 

the liver parenchyma [29-32]. In addition, the fast data acquisition allows successive scanning of the entire liver 

at different moments after injection of contrast material, thus creating the possibility of multiphasic liver CT. In 

our cases multiple of liver lesions were detected as presented in table (2) similarly recent studies have reported 

an improvement in lesion detection when imaging is performed using contrast enhancement patterns especially 

in the presence of hyper vascular neoplasm, such as hepatocellular Carcinoma (HCC) [33-36].According to the 

literature and previous experience with dynamic liver CT, many different enhancement patterns were defined 

[37-39] 

Imaging plays an essential role in diagnosis and management of patients with hepatocellular 

carcinoma. Although ultrasound is currently the main examination imaging tool for HCC [40], dynamic cross-

sectional CT imaging techniques were also applied for diagnosis and staging of HCC. This is supported by the 

current technical advances on the CT concerning reduction of radiation exposure, optimization of tissue 

characterization, development of targeted contrast agents in different enhancement phase. Table (5, 6) presented 

the enhancement pattern of the HCC and the liver cirrhoses .A liver mass in a cirrhotic liver should be viewed 

as an HCC until proven otherwise. The diagnosis of liver masses in a cirrhotic liver includes malignant and 

benign lesions [34-36]  After detecting hepatic mass on ultrasound, the mass was characterized with contrast 

enhanced multi detector computed tomography .Each modality has its own description of the hepatic lesion and 

cirrhosis depending on number of nodules  and other factors [34]This current study showed the various 

characteristics of the liver masses /lesions in cirrhotic and non cirrhotic liver .HCC appears as peripheral 
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enhancement. Cases with cysts appears as non enhanced in 11(22.0%) of the cases as hypo dense non-

enhancing focal lesions, similar description was presented in the study done by Premashis Kar et al 2011 [28] 

who mentioned that on CT; cysts appear as a well defined intrahepatic lesion having water attenuation (0-15 

HU), round or oval in shape with smooth thin walls and homogeneous appearance with no internal structures 

and no enhancement after contrast administration. 

In the current study and regarding the liver abscess; it has been described as peripheral nodular 

enhancement, rounded hypo dense focal hepatic lesion in 3(6%) of the cases. previous experience has shown 

that CT is the most accurate method of detection of liver abscess [18]. studies showed that the CT diagnosis of 

liver abscess has limitations. The CT appearance is often nonspecific and non diagnostic. In the series reported, 

abscesses varied in appearance from smoothly marginated, fluid-filled cavities to poorly defined masses with 

densities slightly less than surrounding liver. Similar results were reported in the series of Rubinson et aI.[41], 

in which findings reportedly suggestive of abscess is the demonstration of a hyper dense rim on CT after 

contrast enhancement this was similar to our study findings. CT diagnostic criterion: is that, not all abscesses 

exhibit rim enhancement. Allen [42] found a definable wall or rim in only 38% of intraabdominal abscesses. In 

our study, rim enhancement was seen in 3 cases (6%). The second problem is the non specificity of rim 

enhancement because both hyper vascular malignant tumors and hemangiomas may exhibit hyper dense 

peripheral rims. [42]. However in the current study Haemangiomas were found as peripheral nodular 

enhancement in 8(16%) of the cases, 6(12%) were oval -shape hypo dense focal hepatic lesion and 2 (4%) were 

rounded hypo dense focal hepatic lesion after the enhanced CT scan. The usefulness of intravenous contrast 

media in the detection of liver abscess has been questioned by Rubinson et al. [18,41]. They mentioned that 

contrast enhancement provided no information that was not already available on unenhanced scans. However 

our experience differed: in our cases, the abscesses were detected more easily after contrast enhancement the 

difference in density between the normal and abnormal tissue increased with contrast medium administration. 

We therefore recommend the routine use of intravenous contrast media during CT evaluation for liver abscess. 

 

Patients with a known or suspect to have hepatic malignancy should undergo abdominal survey 

examinations to look for liver metastases, lymph node involvement and local involvement.[43] 

During our liver evaluation, our study main goal is to determine the presence/absence of hepatic metastases; 

such examinations were undertaken with a contrast-enhanced CT study since many previous studies have 

mentioned that CT has high sensibility and specificity for detecting hepatic metastases [44]. The study findings 

shows that most of the liver metastases were demonstrated to have peripheral nodular enhancement which were 

detected in 16(32%) of the cases .2(4.0%) were hypo dense non-enhancing focal lesions and 14(28.0%) were 

rounded hypo dense focal hepatic lesion also the involvement of mesenteric and para aortic lymph nodes were 

detected and described during one CT contrast enhanced scan, this was presented in tables (5,6).The current 

study findings acknowledged the significant relationship between the lesion character and shape and 

enhancement pattern with the CT diagnosis at p≤0.000 

In the United States, metastatic disease is the most common cause of malignancy in the liver and is 

more common than primary liver cancer. The colon, stomach, pancreas, and breast are the most common 

primary sites.[28] In the current study the colon and pancreas  were involved as affected with cancer ,this was 

diagnosed in both the CT contrast enhanced study and the US examination tables (5,6,7) .The appearance of a 

new lesion in the liver in a patient with a history of cancer strongly suggests hepatic metastasis. In most series, 

about one third of patients who die with a malignancy have liver involvement.[45,46] 

Numerous imaging methods are available for detecting hepatic metastatic disease .The usefulness of 

various imaging modalities can vary significantly across institutions because of local radiological expertise, 

availability of equipment or personnel, and the wishes and biases of treating physicians and radiologists.[28] 

Ultrasound (US) is the most available technique for liver imaging worldwide, and in many countries is 

the major modality used to search for liver metastases. In the United States, the relative availability of computed 

tomography (CT) and limited physician involvement in the performance of US, contribute to a lesser role for 

US diagnosis. Many patients have liver masses detected by US when suspicion of metastases is not high. In the 

United States screening for metastases is performed less often with US. Comparative studies demonstrate that 

US has high specificity but lower sensitivity than other imaging modalities [47, 48, 49] With US, metastases 

can be hypoechoic, hyperechoic, cystic, or diffuse. Metastases frequently displace normal liver vessels. 

Our Radiologist suggested that patients with liver disease at risk for developing hepatocellular 

carcinoma should undergo periodic liver screening with US, and contrast-enhanced CT which is used for 

evaluating patients with an abnormal US. This is what was applied in our patients. Studies suggested that when 

CT is used to characterize a liver lesion detected with US, the CT examination should include arterial phase and 

portal venous phase imaging as many incidentally discovered liver lesions are hypervascular and therefore may 

be demonstrated and/or characterized accurately only if arterial phase imaging is included [50,51] 
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When the ultrasound results were correlated with the CT scanning results it showed a significant 

relationship at p≤0.017.That means ultrasonography is acknowledged in detection and characterization of liver 

lesions. Because ultrasonography has excellent spatial and contrast resolution it may therefore provide useful 

information regarding the liver and liver masses without the use of contrast agents as CT scans. Liver cysts 

were identified and confidently diagnosed, and a variety of appearances of solid masses suggested a specific 

diagnosis. Recognition of a hypoechoic halo or rim surrounding an echogenic or isoechoic liver mass, suggested 

probable malignancy, this was also been mentioned in previous studies [52,53] and masses with this 

morphologic characteristic were provoked confirmatory imaging with computed tomographic (CT) scans ,some 

showed similar findings and another showed different results as presented in table(7) .Multiple hypoechoic 

masses in the liver most often suggest metastases.[54]This was seen in our results and it was also diagnosed 

well in the contrast enhanced CT scans. By comparison, the common appearance of abdomino pelvic mass was 

diagnosed ultrasonographically with good evaluation of adenexia, it was found as a solid, uniformly echogenic 

mass, possibly showing increased enhancement deep to the mass, is so well recognized in (1(2%) of the patients 

with hepatocellular carcinoma (HCC) and 1(2%) of the cases affected with metastases, the identification of such 

a mass rule out the need for CT imaging where the diagnoses was done regarding to its findings, similar results 

were reported in previous study. [55] However, in patients with HCC ,a variety of metastases from Ca colon, Ca 

pancreases ,Ca prostate were detected in our cases .Studies have mentioned that there is recognition that lesions 

with uniformly echogenic mass like may represent malignant liver tumors, [56] and confirmation of all such 

masses using CT scans was done and were significantly correlated with the findings ,our study recommended to 

use the CT enhancement pattern in the detection and recognition of hepatic masses and lesions. This intense 

trust on clinical sequence has become part of our practice standard however it highlight the lack of specificity of 

ultrasonography. With knowledge of the patient’s history, different interpretations may result from an identical 

ultrasonographic appearance. Studies have mentioned that in the cases of a mass like or hepatic lesions, 

interpretation tends to work relatively well in clinical practice, though it demonstrate the lack of a 

methodological basis on which the interpretations can be made in the absence of clinical information ,as well 

the diagnostic criteria of benignancy and malignancy on Ultrasonography showed be considered  as 

homogeneous, hyperechogenicity, hypoechogenicity with hyperechoic rind, posterior enhancement, malignant, 

hypoechoic halo, target appearance and hypoechoic. HCC varied in characteristics and the Hemangioma was 

homogeneous, hyperechogenicity or hypoechoic, with hyperechoic rind or posterior enhancement. Metastasis 

were hypoechoic ,non- homogeneous echogenicity  or Hypoechoic halo.In many other cases, a mass seen on 

ultrasonography is referred for contrast-enhanced CT for a confident diagnosis.[57]The assessment of the 

abdomen is the main role for CT examination, where the major indication is to detect or exclude and 

characterize focal liver lesions:- (1) in patients where a primary malignancy is already known in order to search 

for metastasis and (2) in individuals with a suspected tumor in order to discover the primary site of the 

malignancy. 

Our study has some limitations: the small sample size especially for benign lesions. Interobserver 

agreement for interpretation of CT images was not calculated. In cases of focal lesion, biopsy was not 

performed but the diagnosis was based upon the radiologist opinion and the CT/Ultrasound diagnostic criteria. 

Other potential limitation is that scans were performed on different CT Scanners of different make.  

 

V. Conclusion 
MDCT is a technique with excellent spatial resolution, able to visualize the normal anatomy, as well as 

any pathologic changes and the relationship to surrounding structures .Additionally, MDCT scanning time has 

decreased allowing rapid accurate multiphasic imaging with short breath-holding periods. The combination of 

MDCT and the optimization of contrast-agent administration have significantly improved the quality of 

multiphasic liver imaging with respect to accurate depiction of enhancement as well as through-plane 

resolution. Using thinner slices able us to detect the small lesions. Whereas large tumors reveal typical patterns 

of morphology, attenuation and enhancement, small lesions still remain challenging even with MDCT, since the 

specific criteria for confident diagnosis become more ambiguous due to an inherent overlap of CT appearance 

among lesions.Due to the low costs and widespread availability of ultrasound (US) , it always has to be taken 

into consideration for diagnosing focal liver lesions. However, despite recent improvements in sonographic 

equipment, US is still limited by its lack of sensitivity in the detection of flow in liver lesions, and the 

examination procedure is vulnerable by breathing artifacts. [59] 

Finally, Contrast-enhanced CT improves the diagnostic performance in liver lesions compared with 

baseline sonography .MDCT of the abdomen generates a significant radiation dose to the patient. Thus, the 

number of necessary scans as well as the application of lower collimation should be strictly checked for each 

patient with respect to the individual clinical concern and history. 
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