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INTRODUCTIONINTRODUCTION

 Cirrhosis is the leading cause of Hepatocellular 
carcinoma (HCC).Its highest incidence is due hepatitis 
B virus, which is endemic in these regions. In Western 
countries increasing number of cases of HCC are 
emerging due to non-alcoholic fatty liver disease1-4 . He-
patocellular Carcinoma (HCC) is a highly malignant tu-
mour which shows early metastasis with resultant poor 
prognosis. HCC is third most common cause of death 
due to cancer and fifth common cancer worldwide. In 
developing countries its incidence is 35%. This is two 
to three times higher than the developed countries.5

 Recently continuous increase in the rate of HCC is 
observed in Western countries of which 15–50% cases 
of HCC are due to cryptogenic etiology6.Environmental 
and host genetic factors can increase the risk of HCC 
in HBV or HCV infected individuals7.

 In cirrhotic liver HCC is the most common nod-
ule. There is greater than 80% probability of HCC in 
cirrhotic liver if the size of nodule is greater than 2cm. 
This probability decreases to 50-75% if the size is less 
than 2cm8-9 .

 New technological advancement in computed 
tomography has resulted in rapid evaluation of liver le-
sion by triphasic imaging after contrast administration10. 
This has resulted in significant improved diagnosis 
and characterization of hepatic lesions11. Triphasic CT 
helps in evaluating hepatic lesions such as adenomas, 
focal nodular hyperplasia, hypervascular metastasis 
and HCC12. In triple phase CT images are acquired in 
arterial phase (HAP), portal venous phase (PVP) and 
delayed phase (DP) of liver which detects, characterize 
and diagnose HCC13,14.

 Recently CT perfusion technique is used to 
evaluate morphology and hemodynamic changes in 
tumour edges by using image mapping in multiparam-
eters15-16. One study showed triple phase CT scan to be 
89% sensitive and 97% specific in diagnosing HCC17. 
In another study, the sensitivity of triphasic CT scan in 
the HCC diagnosis was 78% with specificity of 73%18. 
Increased arterial phase enhancement of the tumour 
in comparison to surrounding liver parenchyma with 
washout of contrast i.e. hypo attenuation relative to 
surrounding liver parenchyma during hepatic venous 
phase are strong predictors of HCC19 .
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Abstract

Objective: The aim of this study is to determine the accuracy of triple phase computed tomography in detecting he-
patocellular carcinoma keeping histopathalogical evaluation as gold standard.

Methods: This study was conducted in the in the Radiology Department of Khyber Teaching Hospital, Peshawar from 
18-03-2016 to 18-09-2016. Through a comparative cross sectional study design, a total of 365 patients suspected of 
having HCC were included in the study in a consecutive manner and subjected to triphasic CT followed by histopa-
thology for the confirmation of HCC. 

Results: 40.9 + 11.7 years was the mean age of patients. We had 60% males & 40% females. On CT we observed 
that the HCC was recorded in 60.3% of patients compared to 49.9% on histopathology. On applying the formulae for 
calculation, sensitivity of CT was found to be 90.1% and specificity 69.3%. The positive predictive value of the CT is 
74.5% and negative predictive value is 87.5%. 

Conclusion: Triphasic CT has shown high sensitivity and specificity for HCC detection. As such, it is a useful radiological 
marker for diagnosis of HCC in adults and further studies are recommended to confirm its usefulness. 
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 Our study is designed to evaluate the accuracy 
of triple phase CT in HCC diagnosis. HCC is not un-
common in our population and early diagnosis and 
management is very essential to improve prognosis. 
Our study will not only indicate the future outcome but 
also provide the local data which may help us to make 
strategies for all patients of hepatitis B & C for early 
detection of HCC.

MATERIALS AND METHODSMATERIALS AND METHODS

 A cross sectional comparative study was done 
in Radiology Department Khyber Teaching Hospital, 
Peshawar from 18-03-2016 to 18-09-2016. 365 patients 
were included in our study. Sampling was done by 
non-probability consecutive method.

Inclusion Criteria

1. Age between 18 -70 years.

2. Both male and female.

3. Cirrhotic liver with mass.

4. Increased AFP levels.

Exclusion Criteria

1. Liver nodule <3 cm in size on USG.

2. Patients not willing for histopathology.

 The above mentioned factors act as confounders 
and if not excluded can create bias in study.

Data Collection Procedure

 Approval of the ethical committee of the hospital 
was sought. Patients that fulfilled the inclusion criteria 
were included in the study. Patients presenting in 
OPD with cirrhotic liver with mass on ultrasound were 
selected. All the patients included in the study were 
explained the purpose of procedure, data usage and 
study publication. Written informed consent was taken 
from the selected patients. 

 The demographic data was recorded. Thorough 
history was taken. The base line investigations as well 
specific investigations was done. Triple phase CT scan 
was performed as per international protocols by an ex-
pert radiologist having minimum of five years of experi-
ence. The patient was sent back to ward and liver biopsy 
was performed as per international protocols and the 
specimen was sent for histopathalogical evaluation in 
formalin to a histopathalogist having more than seven 
year experience to detect HCC. 

 Data was statistically analyzed by SPSS software 
version 20. 

RESULTSRESULTS

 The study included 365 patients suspected of 
having HCC. The mean age of the patients was 40.9 
+ 11.7 years. Minimum age of 21 years and maximum 
age of 59 years. On grouping the sample in different 
age groups, most of the patients were in the age group 
50-60 years (30.7%), followed by 40-50years(25.2%). 
Mean age of patients was 40.9 years.

 While distributing the patients with regards to 
gender, we observed that in our study 60% of the sample 
was male and 40% were female gender. (Table 2)

 On Triphasic CT, we observed that the HCC was 
recorded in 60.3% of patients. (Table 3)

 After biopsy, HCC on histopathology was re-
corded in 49.9% of patients. (Table 4).On applying the 
formulae for calculation, sensitivity of CT was found to 
be 90.1% and specificity69.3%. The positive predictive 
value of the CT is 74.5% and negative predictive value 
is 87.5%. (Table 5). 

DISCUSSIONDISCUSSION

 Curative treatment for HCC include surgical re-
section, local ablative therapy and liver transplantation. 
These show improved outcome if HCC is detected at 
an early stage. For this reason early HCC diagnosis, 
when it is small in size has become primary objective in 
imaging cirrhotic patients20. MDCT is non-invasive and 
safe alternative to histopathology of hepatic lesions. 
With advent of MDCT, diagnostic approach in patients 
with cirrhotic liver has revolutionized with accuracy of 
radiological diagnosis of HCC approaching 99.6%21. 
In a study conducted by Torzilli G. et al21 and Ahirwar 
CP22 et al CT showed high accuracy, sensitivity and 
specificity. In light of these results the use of biopsy 
should be limited for diagnosis of HCC. In situations 
where clinical, laboratory and radiological evaluations 
make diagnosis of HCC certain, biopsy of hepatic lesion 
need not be performed23. Cirrhotic patients with 1-2cm 
nodule revealing typical contrast enhancement pattern 
should be confidently labelled as HCC without need for 
fine needle biopsy24.

 In a study conducted by Nam CY et al25 sensitiv-
ity of CT for HCC >2cm was 65% and 40% for lesion 
<2cm. In another study conducted by Addley HC et al 
reveal 65-75% sensitivity and 47-88% specificity for HCC 
with drop of sensitivity to 48-57% for lesions <2cm in 

Table 1: Minimum, maximum and mean age (n=365)Table 1: Minimum, maximum and mean age (n=365)

N Minimum age 
(years)

Maximum age 
(years)

Mean age 
(years)

Std. Deviation

Age of the patient 365 21.00 59.00 40.9603 11.76699
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Table 2: Gender-wise distribution of sample (n=365)Table 2: Gender-wise distribution of sample (n=365)

Gender Frequency Percent
Male 219 60.0

Female 146 40.0

Total 365 100.0

Table 3: Frequency of HCC on CT (n=365)Table 3: Frequency of HCC on CT (n=365)

HCC on CT Frequency Percent
Positive 220 60.3

Negative 145 39.7

Total 365 100.0

Table 4: Frequency of HCC on histopathology (n=365)Table 4: Frequency of HCC on histopathology (n=365)

HCC on Histopathology Frequency Percent
Positive 182 49.9

Negative 183 50.1

Total 365 100.0

Table 5: CT and histopathology 2x2 table (n=365)Table 5: CT and histopathology 2x2 table (n=365)

HCC on Histopathology Total
Positive Negative

HCC on CT Positive 164 56 220

Negative 18 127 145

Total 182 183 365
Sensitivity of CT: TP/TP + FN = 90.1%
Specificity of CT: TN/TN + FP = 69.3%
Positive Predictive Value CT: TP/TP + FP = 74.5%
Negative Predictive Value CT: TN/TN + FN = 87.5%

size26.In present study, sample population is restricted 
to hepatic lesion equal to or greater than 3cm.

 In our study sensitivity of CT was found to be 
90.1% and specificity 69.3%. The positive predictive 
value of the CT is 74.5% and negative predictive value 
is 87.5%. These results are comparable to a local study 
by Hafeez M et al in which triphasic CT for HCC had 
accuracy of 96.4%, sensitivity of 96.5% and specificity of 
97.1%27. A study by Dova Madhavi has showed slightly 
better results for malignant lesion characterization by tri-
ple phase CT, including HCC28. In our study the patients’ 
mean age was 40.9±11.7 years which is comparable 
with study by Hafeez M.et al27. In our study 60% of the 
sample was male and 40% were female gender which 
is comparable with the research of Abbas Z in which 
there were 78% male and 21% female patients29. This is 
also comparable to study by Garg I et al in which 31.6% 
were female and 68.4% were male30.

 One of the limitations of our study is limited study 
population. This was a cross sectional study carried 

out in a single hospital. The patients were not followed 
to assess the prognosis. Thus to confirm our results, 
a randomized control trial should be carried out on 
patients from different hospitals in future.

CONCLUSIONCONCLUSION

 Triphasic CT is highly specific and sensitive tool 
for the diagnosis of HCC. It is cheap, readily available 
and non-invasive imaging modality. It has potential to 
replace histopathalogical determination of HCC therapy 
avoiding possible complications related to biopsy. 

REFERENCESREFERENCES

1. Wong MC, Jiang JY, Goggins WB, Liang M, Fang 
Y, Fung FD et al. International incidence and mor-
tality trends of liver cancer:a global profile. Sci Rep 
2017;7:e45846.

2. Petrick JL, Kelly SP, Altekruse SF, Mc Glynn KA, 
Rosenburg PS. Future of hepatocellular carcinoma 
incidence in United States forecast through 2030. J 
ClinOncol 2016;34:1787-94.



392 KJMSKJMS September - December, 2020, Vol. 13, No. 3

3. McGlynn KA, Petrick JL, London WT. Global epide-
miology of hepatocellular carcinoma:an emphasis 
on demographic and regional variability. Clin Liver 
Dis 2015; 19:223-38.

4. Perumpail BJ, Khan MA, Yoo ER, Cholankeril G, 
Kim D, Ahmed A. Clinical epidemiology and disease 
burden of nonalcoholic fatty liver disease. World J 
Gastroenterol. 2017;23(47):8263-8276. doi:10.3748/
wjg.v23.i47.8263

5. Sattar S, Chiragh M, Akhtar MS, Shahid B. Diagnostic 
accuracy of ultrasonography for diagnosis of hepa-
tocellular carcinoma in patients with liver cirrhosis. 
Biomedica. 2014; 30(2): 121-5.

6. White DL, El-Serag HB. Molecular genetics of liver 
neoplasia, Cancer genetics. Epidemiol Hepatocel-
lular Carcinoma. Springer. 2011.

7. El-Serag HB. Epidemiology of viral hepatitis and 
hepatocellular carcinoma. Gastroenterology. 
2012;142(6):1264-73.

8. Bruix J, Sherman M. Management of hepatocellular 
carcinoma: an update. Hepatology 2011;53:1020. 

9. Leoni S, Piscaglia F, Granito A. Characterization 
of primary and recurrent nodules in liver cirrhosis 
using contrast-enhanced ultrasound: which vas-
cular criteria should be adopted? Ultraschall Med. 
2013;34:280–7.

10. El Ameen NF, Ghany HSA, Elian MM, El Zaeem T. 
MDCT assessment of HCC patient after radiofre-
quency ablation among Egyptian population: Prelim-
inary experience. The Egyptian Journal of Radiology 
and Nuclear Medicine 2014;45(2):409-415.

11. Trillaud H, Bruel JM, Valette PJ, Vilgrain V, Schmutz 
G, Oyen R, Greis C. Characterization of focal liver 
lesions with SonoVue®-enhanced sonography: 
international multicenter-study in comparison to CT 
and MRI. WJG, 2009;15(30), 3748.

12. Ippolito D, Bonaffini PA, Capraro C, Leni D, Corso 
R, Sironi S. Viable residual tumor tissue after ra-
diofrequency ablation treatment in hepatocellular 
carcinoma: evaluation with CT perfusion. Abdominal 
imaging, 2013;38(3):502-510.

13. Saito J, Kim SR, Kudo M, Imoto S, Ando K, Nakajima 
T, Matsuoka T. Well-differentiated hepatocellular 
carcinoma detected as hypovascularity by only 
CT during hepatic arteriography. Internal Medicine 
2012;51(8):885-890.

14. Heimbach JK, Kulik LM, Finn RS, Sirlin CB, Abe-
cassis MM, Roberts LR, et al. AASLD guidelines for 
the treatment of hepatocellular carcinoma.Hepa-
tology.2018;67(1):358-380. doi:10.1002/hep.29086

15. Kanda T, Yoshikawa T, Ohno Y, Fujisawa Y, Kanata N, 
Yamaguchi M, et al. Perfusion measurement of the 
whole upper abdomen of patients with and without 
liver diseases: initial experience with 320-detector 
row CT. Eur J Radiol 2012;81:2470-2475.

16. Lee JM, Yoon JH, Kim KW. Diagnosis of hepatocellu-
lar carcinoma: newer radiological tools. SeminOncol 
2012;39: 399-409.

17. Boas FE, Kamaya A, Do B, Desser TS, Beaulieu CF, 

Vasanawala SS, Sze DY. Classification of Hypervas-
cular Liver Lesions Based on Hepatic Artery and 
Portal Vein Blood Supply Coefficients Calculated 
from Triphasic CT Scans. Journal of digital imaging 
2015;28(2):213-223.

18. Alkholy MA, Alabd OO, Ebied OM, Abd BA, Mostafa 
E. Comparison of Multidetector computed tomogra-
phy with Digital Subtraction Angiography and lipidol 
CT in detection of small hepatocellular carcinoma. 
Journal of American Science 2014;10(5):1-8

19. Jacobson R, Karani J. Hepatocellular carcinoma Im-
aging. Medscape Reference. April 2013; emedicine. 
Medscape.com/article/ 369226-overview.

20. Lorusso A, Quaia E, Poillucci G, Stacul F, Grisi G, 
Cova MA. Activity-based cost analysis of contrast-en-
hanced ultrasonography (CEUS) related to the diag-
nostic impact in focal liver lesion characterisation. 
Insights Imaging. 2015;6(4):499-508.

21. TorzilliG, Minigawa M, Takayama T, Inove K, Hui 
AM, Kubota K, Ohtomo K, Makuuchi M. Accurate 
preoperative evaluation of liver mass lesions without 
fine- needle biopsy. Hepatology.1999;30(4):889-93.

22. Ahirwar CP, Patil A, Soni N. Role of triple phase 
computed tomography findings for evaluation of 
hepatic lesions. Int J Res Med Sci 2016;4:3576-83.

23. BialechiES, Di Bisceglie AM. Diagnosis of small 
hepatocellular carcinoma. Hpb.2005;7(1):26-34.

24. Sangiovanni A, Manini MA, Lavarone M, RomeoR, 
Forzenigo LV, Fraquelli M et al. The diagnostic and 
economic impact of contrast imaging technique in 
the diagnosis of small hepatocellular carcinoma in 
cirrhosis. Gut.2010; 59(5):638-44.

25. Nam CY, Chaudhari V, Raman SS, Lassman C, Tong 
MJ, BusuttilRW, Lu DS. CT and MRI improve detec-
tion of hepatocellular carcinoma , compared with 
ultrasound alone , in patients with cirrhosis. Clinical 
Gastroenterology and Hepatology.2011;9(2):161-7.

26. Addley HC, Griffin N, Shaw As, Mannelli L, Parker 
RA, Aitken S, et al. Accuracy of hepatocellular carci-
noma detection on multidetector CT in a transplant 
liver population with explant liver correlation. Clinical 
radiology.2011; 66(4):349-56.

27. Hafeez M, Khan AA. The role of computed tomog-
raphy in the diagnosis of hepatocellular carcinoma 
in viral hepatitis B and C patients. PJR. 2017; 
27(23):207-212.

28. Dova Madhavi. Role of MDCT evaluation in detection 
and characterisation of hepatic mass lesions. Inter-
national Journal of Contemporary Medicine Surgery 
and Radiology. 2020;5(1):A35-A38.

29. Abbas Z. Hepatocellular carcinoma in Pakistan. 
Journal of the College of Physician and Surgeons 
Pakistan. 2013; 23(11):767-70.

30. Garg I, Thompson SM, Sheedy SP, Mounajj-
ed T, Khandelwal A, Ehman EC, et al. CT of 
hepatocellular carcinoma in non-alcoholic fatty 
liver disease: imaging characteristics and inter-rater 
agreement. Hepatoma Res2019;5:39.http://dx.doi.
org/10.20517/2394-5079.2019.009


