
1717

R
ad

io
lo

g
y 

S
ec

tio
n Triple Phase Multidetector Computed 

Tomography of Hepatic Masses with 
Cytopathological Correlation

Original ArticleDOI: 10.7860/IJARS/2019/42598:2515

International Journal of Anatomy, Radiology and Surgery. 2019 Oct, Vol-8(4): RO17-RO20

INTRODUCTION
Liver is an important constituent of the digestive tract to maintain 
body’s metabolic homeostasis. Due to its major function of 
detoxification of body and its rich blood supply by hepatic artery 
and portal vein, it becomes prone to various diseases. Liver cancer 
is the sixth most common type of cancer in terms of incidence 
and third in terms of cancer related mortality worldwide [1]. The 
accurate and reliable determination of the nature of the liver mass is 
important to ensure that malignant lesions are diagnosed correctly. 
USG is an imaging technique that can provide anatomical and 
functional images with high resolution [2]. Emphasis has shifted 
on more advanced and more precise imaging techniques such as 
Computed Tomography (CT) and Magnetic Resonance Imaging 
(MRI) [3]. Multi-slice (multidetector-row) CT (MDCT) has a four-row 
configuration of detectors, sub-second gantry rotation time, and 
overcomes the limitations of single-slice CT scanners, especially 
in terms of scanning time and limited z-axis resolution [4]. One of 
the advantages of computed tomography is that it out-performs 
USG and MRI for evaluating the extra-hepatic abdomen [5]. With 
this background this study was conducted to evaluate triphasic 
MDCT in characterisation of hepatic masses and to correlate with 
histopathological/cytopathological diagnosis.

MATERIALS AND METHODS
This prospective, observational study was conducted in 
radiodiagnosis department of tertiary care teaching hospital over 
a period of 18 months from January 2016 to July 2017. Informed 
written consent was taken from patients about the participation in 
present study. Ethical clearance was granted by institute ethical 
committee [SRHU/HIMS/ETHICS/50].

Sample Size Calculation
In a recent study El-Sayed EE et al., reported the sensitivity of 
MDCT in detection of Hepatocellular Carcinomas (HCC) to be 
90.3% [6]. In present study we also targeted a similar sensitivity 
of HCC in a clinically suspicious population. The sample size had 
been calculated using the modification of a formula suggested by 
Snedecor GW et al., [7] to prove the hypothesis:

n = {C2 }/Prevalence

Where ‘p’ is taken as the targeted sensitivity (90% or 0.9), C is a 
constant at a certain confidence level (its value at 90% confidence 
limit and 80% power is 1.72). ‘e’ is the error allowance which is 
taken as 10% (0.10) and prevalence of malignancy has been taken 
as 50% (0.5) in a screened population. Now placing these values 
in above equation we get 53.3. After adding for a contingency 
provision of 4% we get the sample size of 55.

Study Protocol
All the patients with clinical diagnosis of hepatic mass underwent liver 
function test, serum creatinine and ultrasonographic assessment. 
Total 55 patients with primary USG diagnosis of hepatic mass were 
included for the study. Patients with USG features suggestive of 
abscess, hydatid cyst, simple cyst of liver and patients with metallic 
implant were not enrolled in the study.

All examinations were done on 64 slice MDCT. Opacification of 
digestive tract was achieved by oral administration of diluted 40 mL 
of ionic contrast in 2 liters of water. The patient was subjected to 
spiral CT scan and non-contrast 8 mm contiguous axial sections 
were taken from the level of domes of diaphragm up to the level of 
third lumbar vertebra.
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ABSTRACT
Introduction: Lesions of the liver may be benign or malignant 
and they can arise from hepatocytes, biliary epithelium, 
mesenchymal tissue or metastases from extra hepatic tissue. 
Along with Ultrasonography (USG), triple phase Multidetector 
Computed Tomography (MDCT) scan is a good non-invasive 
tool in characterising and differentiating benign from malignant 
liver lesions.

Aim: To characterise various hepatic masses with the help of triple 
phase MDCT scan and to correlate them with histopathological/
cytopathological findings.

Materials and Methods: By convenient sampling, in this 
observational study, 55 patients with primary diagnosis of 
hepatic masses on the basis of USG, were recruited and 
their triphasic MDCT scan findings were evaluated and later 
correlated with histopathology. SPSS version 22 and electronic 
Microsoft Excel spreadsheets were used. Categorical data 
has been represented as frequency (number) and proportions 

(percentages), continuous data as Mean±Standard Deviation 
(SD). ANOVA and Chi-square tests were used. Agreement 
between different diagnostic modalities was made using 
Kappa-statistic. The confidence level was kept at 95%, hence a 
p-value <0.05 was considered as statistically significant.

Results: Among 55 patients, 4 (7.27%) were benign and 
51 (92.73%) were malignant cases detected with the help of USG 
and same was verified on the basis of triphasic CT assessment. 
On histopathology, 50 (90.91%) were identified as malignant 
lesion while 5 (9.09%) cases were diagnosed benign lesions. Thus, 
triphasic CT scan has a sensitivity of 100%, specificity of 80%, 
Positive Predictive Value (PPV) of 98.04%, Negative Predictive 
Value (NPV) of 100% and diagnostic accuracy of 98.18% in 
differentiating benign liver lesions from malignant liver lesions.

Conclusion: Early and accurate diagnosis of liver lesions is the 
foremost requirement in treatment. Triple phase MDCT scan 
along with USG can solve this and recommended in every 
suspected hepatic mass.
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On triple phase MDCT assessment, 51 (92.73%) hepatic masses 
were diagnosed as malignant and remaining 4 (7.27%) were 
diagnosed as benign [Table/Fig-3]. Total 38 (69%) hepatic masses 
were diagnosed as liver metastasis while 13 (23.64%) were 
diagnosed as hepatocellular carcinoma [Table/Fig-4].

For an average adult patient nonionic contrast 100 mL, of an 
ionic concentration of 320 mg I/mL was injected automatically 
at the rate of 3-5 mL/second with 325 psi intravenously. When 
contrast reached a HU value of 100 in the aorta, the arterial phase 
spiral images were obtained. After 25 seconds, the portal venous 
phase spiral images were obtained and delayed phase images 
were obtained after 6-10 minutes. Further imaging was done, if 
required as per the enhancing pattern of liver masses. All of these 
patients underwent either fine needle aspiration biopsy or core 
needle biopsy. Cytohistopathological findings were correlated with 
imaging findings.

STATISTICAL ANALYSIS
All relevant details including history, general clinical examination 
findings, radiological findings and cytopathological interpretations 
were recorded in case reporting form. A database was constituted 
using SPSS version 22 and electronic Microsoft Excel spreadsheets 
to store and manage the collected data. Categorical data has been 
represented as frequency (number) and proportions (percentages). 
Continuous data has been presented as Mean+Standard deviation 
(SD). For the analysis of data, ANOVA and Chi-square tests were 
used. Agreement between different diagnostic modalities was 
made using Kappa-statistic. The diagnostic efficacy of triphasic 
MDCT was expressed in terms of sensitivity, specificity, PPV, NPV 
and accuracy. The confidence level of the study was kept at 95%, 
hence a p-value <0.05 was considered as statistically significant.

RESULTS
Total 55 patients, of age 3 years to 85 years, were enrolled in this 
study with mean age of 57.53+15.02 years [Table/Fig-1]. Maximum 
number of patients were aged 61-80 years (43.64%) followed by those 
aged 41-60 years. In present study 34(61.82%) patients were males. 
Among presenting clinical symptoms, abdominal pain (90.91%) was 
the most common; whereas in clinical signs pallor (80.00%), icterus 
(45.45%), and Lump RHC (18.18%) were the top three signs among 
the patients [Table/Fig-2]. As per USG assessment 51/55 (92.73%) 
cases were malignant and 4/55 (7.27%) benign, including 3 (5.45%) 
hemangiomas and 1 (1.82%) adenoma.

SN Characteristic No. of cases Percentage

1.

age (in years)

<20 1 1.82

21-40 6 10.91

41-60 23 41.82

61-80 24 43.64

>80 1 1.82

Mean Age±SD (Range) in years 57.53±15.02 (3-85)

2.

Gender

Male 34 61.82

Female 21 38.18

[Table/Fig-1]: Demographic Profile of cases enrolled in the study (N=55).

[Table/Fig-2]: Presenting signs and symptoms.

[Table/Fig-3]: a) NCCT showing solitary hypodense lesion in right lobe of liver; 
b,c,d) CECT arterial, venous or delayed phase images showing no significant 
enhancement suggesting benign neoplasm (Adenoma).

[Table/Fig-4]: a) NCCT showing solitary hypodense lesion in right lobe of liver; 
b,c,d) CECT showing heterogenous enhancement on arterial phase and rapid 
washout on portal venous and delayed phase images suggesting Malignant 
 neoplasm (Hepatocellular carcinoma).

Among liver metastasis most common diagnosis was carcinoma 
gall bladder, in 14 (25.45%) [Table/Fig-5]. There were 6 (10.9%) 
cases of unknown primary, 2 (3.6%) cases of carcinoma colon 
and carcinoma periampullary region and 1 (1.82%) case each with 
carcinoma pancreas, carcinoma oesophagus, carcinoma stomach 
and renal cell carcinoma [Table/Fig-6].

Out of 55 hepatic masses on cytohistopathology 35 (63.64%) 
were diagnosed as adenocarcinoma, 13 (23.64%) hepatocellular 
carcinoma and one case each diagnosed as small cell carcinoma and 
malignant cells, respectively. There were 3 (5.45%) cases diagnosed 
as adenoma and 2 (3.64%) diagnosed as benign hepatocytes. On 
the basis of final diagnosis, a total of 50 (90.91%) were identified as 
malignant while 5 (9.09%) were benign hepatic mass.
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Except for 1 histopathologically proven case of benign mass 
which was wrongly interpreted as metastasis by triphasic CT, all 
the others were diagnosed perfectly. The level of agreement was 
excellent (κ=0.962; p<0.001) [Table/Fig-7]. Triphasic CT detected 
50 true positive, 1 false positive, none false negative and 4 true 
negative cases. Correspondingly, the sensitivity, specificity, positive 
and negative predictive values of triphasic CT for diagnosis of 
malignancy were 100%, 80%, 98.04% and 100% respectively. The 
method had an accuracy of 98.18% [Table/Fig-8].

of them as malignant and could diagnose only 5 (9.1%) as 
benign.

The malignancy rates in different case series have shown to have 
a wide variability. Chung YE et al., in their study found a relatively 
lower malignancy rate at 26.0% [8]. On the other hand Lee HY et 
al. in their study found the malignancy rate as 34.1% [9]. Böttcher 
J et al., in their study found 53.1% of lesions as malignant [10]. The 
evidence from neighboring country, Pakistan as shown by Hafeez 
S et al., is similar to present study that found a high malignancy 
rate at 82.2% of patients and in 91.9% of total masses [11]. The 
other study from the region, the malignancy rate was much higher 
than these studies Chauhan U et al. [12]. The reasons for the 
high malignancy rate in this series as well as in some of the other 
series from this region could be multiple - including poor diagnostic 
infrastructure, lack of adequate healthcare facilities, dietary habits, 
alcohol consumption, and treatment of early symptoms as simple 
gastrointestinal manifestations in the absence of a good primary 
healthcare structure. It must be kept in mind that most of the benign 
liver lesions have a high malignancy potential [13]. In the absence of 
adequate diagnostic facilities and detection at a delayed stage, the 
overall malignancy rates in our settings are relatively higher than that 
reported in series from outside. Another reason for high malignancy 
rate in present study was the strict exclusion criteria used by us. 
In present study, we excluded all the cases with USG features 
suggestive of abscess and cysts from inclusion, thus leading to an 
overall reduction of sampling universe, thus offering higher chances 
of malignancy detection.

The present study had a dominance of metastatic lesions. The 
proportion of metastatic masses among suspected liver masses 
has shown much variability. In their study, Hafeez S et al., found 
metastatic lesions to be 37.5% of their entire sample [11]. Chauhan U 
et al., found only 26.7% of their suspected masses to be metastatic 
[12]. However, Goel S et al., had 42.1% metastatic lesions in their 
study [14]. One of the reasons for high number of metastatic lesions 
in present study could be the high prevalence of carcinoma gall 
bladder in this belt. Interestingly, carcinoma gall bladder was the 
most common site responsible for metastasis to liver.

In present study, overall efficacy of triphasic MDCT in terms of 
sensitivity, specificity, PPV and NPV was 100%, 80%, 98% and 
100% respectively. The method had an accuracy of 98.2%. Similar 
to present study, a high diagnostic efficacy of triphasic MDCT was 
reported by Hafeez S et al., who reported it to be 100% sensitive 
and 80% specific [11]. In their study the PPV was 94.6% and NPV 
was 100%. They found triphastic MDCT to be 95.6% accurate.

The superiority of MDCT in detection of malignancy could be 
attributable to the ability of different phases based on vascular nature 
of masses. However, owing to less number of benign cases, only 1 
misdiagnosis in the present study and 2 misdiagnosis in the study 
by Hafeez S et al., led to loss of specificity by 20% [11]. In another 
study, that had only 4 benign cases as compared to 31 malignant 
cases, the sensitivity of MDCT was reported to be 90.3%, however, 
owing to 2 misdiagnoses, the specificity was dropped down to 50% 
[14]. In the study which had adequate number of both benign as 
well as malignant cases, Goel S et al., found the sensitivity and 
specificity of triphasic MDCT to be 96.2% and 100%, respectively 
[14]. Sinha R and Khatri KA, also reported the sensitivity of triphasic 
MDCT to be 97.6% for detection of metastasis [15]. In a recent 
study conducted by Jain S et al., overall sensitivity and specificity of 
MDCT for malignant lesions of liver was 83.3% and 97.2% [16].

LIMITATION
Limitation of present study is strict inclusion criteria. Owing to this 
limitation, this study was mainly restricted to description of malignant 
cases only. Further studies on larger size with slightly relaxed criteria 
of inclusion are recommended in order to get descriptive account 
of benign lesions.

[Table/Fig-5]: Triphasic CT diagnosis of liver lesions.

[Table/Fig-6]: Haematoxylin and Eosin stained tissue section (100x magnification) 
showing metastatic deposits of moderately differentiated carcinoma arranged in 
acinar pattern.

SN mDCT diagnosis

histocytopahological diagnosis

hCC metastasis Benign

1. HCC 13 0 0

2. Metastasis 0 37 1

3. Benign 0 0 4

[Table/Fig-7]: Correlation between MDCT and Histocytopathological findings.
κ=0.962; p<0.001 (Kappa-test for agreement)

SN
Triphasic mDCT 

diagnosis

histocytopathological 
diagnosis

Totalmalignant Benign

1. Malignant 50 1 51

2. Benign 0 4 4

Total 50 5 55

Sensitivity (%) Specificity (%) PPv (%) NPv (%) accuracy (%)

100 80 98.04 100 98.18

[Table/Fig-8]: Diagnostic efficacy of triphasic MDCT for detection of malignant 
liver masses.
κ=0.837; p<0.001(Kappa- test for agreement)

DISCUSSION
In present study, we made an attempt to characterise 55 such 
hepatic masses and ended up in characterising 50 (90.9%) 
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CONCLUSION
The findings of present study showed that triphasic MDCT is a useful 
modality for diagnosis and characterisation of liver masses, as it 
provides plentiful information from extra-abdomen primaries and 
hence is useful in situations where the liver lesions are not caused 
by a primary lesion and are metastatic in nature. However, less 
number of benign cases is a big barrier that needs to be surpassed 
for exact evaluation of usefulness of this modality. As a matter of 
fact, being more sensitive as well as specific, its use following a 
USG assessment seems to be a viable choice.
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