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Abstract

Review Article

IntroductIon

Hepatocellular carcinoma (HCC) is the most common primary 
malignancy of the liver. The global burden of cancer in 2012 
was an all‑time high of 14 million cases and is predicted to grow 
to 22 million over the next two decades. Liver cancers have the 
seventh highest age‑adjusted incidence rate in the world, with 
0.8 million cases diagnosed for the year 2012. This is the third 
most common cause of cancer‑related death in the world [1].

Liver cancer burden varies markedly by sex and geographic 
region due to risk factor exposure. The major risk factors 
include infections (hepatitis B virus, hepatitis C virus, liver 

Background
The initial approach in the management of hepatocellular carcinoma (HCC) is to determine if either surgical resection or liver transplantation 
is feasible. Unfortunately, more than three‑quarters of the patients are diagnosed during the intermediate or advanced stages of the disease 
and are considered ineligible for curative resection. Transarterial chemoembolization (TACE) is the current standard of therapy for patients 
with intermediate‑stage HCC according to the Barcelona Clinic Liver Cancer classification.

Aim
This study aims to evaluate the role of triphasic computed tomography (CT) in the prediction of the prognosis of irresectable HCC patients, 
who had been locally treated with TACE by studying the enhancement (vascularity) pattern and the volume changes of the HCC after TACE.

Patients and methods
Our study included 25 HCC patients as diagnosed by triphasic CT study and serum alpha fetoprotein (AFP) level. The patients were recruited 
from the National Liver Institute Menoufia HCC Clinic and Radiology Department for assessment of the target lesion after doing TACE as a 
locoregional therapy for HCC from September 2017 to July 2018.

Results
Prediction model of response in our study depends on all of these variables along with the maximum initial diameter of the target lesion, the 
baseline serum AFP level, serum level of total bilirubin, INR, splenic size and sex of the patient with an overall accuracy of 88%, sensitivity 
of 93.3%, specificity of 80%, PPV: 87.5%, and NPV: 88.88%.

Conclusion
Triphasic CT is the most commonly used as the standard imaging technique for predicting and evaluating the therapeutic response in patients 
with HCC after TACE. It is a more accurate prognostic factor than the AFP serum level estimation.
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flukes in endemic areas), behavioral factors (alcohol, tobacco), 
metabolic factors (excess body fatness), and aflatoxins [2].

Unlike other forms of cancer, the diagnosis of HCC is mostly 
based on imaging studies and laboratory tests as well. The 
imaging studies used in diagnosis, treatment planning, and 
management and follow‑up of HCC are ultrasonography, 
computed tomography (CT) scanning, and MRI [3].

CT scanning is the primary method for HCC detection and 
diagnosis, in particular, multislice spiral CT, which plays an 
important role in HCC diagnosis, differential diagnosis, and 
even HCC staging [4].

Transarterial chemoembolization (TACE) is the current 
standard of therapy for patients with intermediate‑stage HCC 
according to the Barcelona Clinic Liver Cancer classification. 
The concept of conventional TACE is the selective obstruction 
of a tumor‑feeding artery by injection of chemotherapeutic 
agents, leading to ischemic necrosis of the target tumor via 
cytotoxic and ischemic effects [5].

PatIents and methods

This study was carried out on 25 patients presented with 
irresectable HCC which will be treated locally with TACE.

Patients with chronic renal disease and patients with a history of 
allergic reactions to contrast media are excluded from our study.

All patients in this study were subjected to the following:
(1) Thorough history taking including age, sex, complaints, 

history of jaundice, schistosomal infestation, previous 
surgery, or blood transfusion. History of intake of 
hepatotoxic drugs or systemic chemotherapy, previous 
local alcohol injection, or any other local ablation for 
focal hepatic lesions.

(2) Clinical examination including:

General examination and local abdominal examination.
(3) Laboratory investigations including complete blood 

count (CBC), liver enzymes, serum bilirubin, albumin 
and prothrombin activity, serum α‑fetoprotein, serum 
creatinine.

(4) Radiological examination including:
(a) Real‑time ultrasound using an ultrasound machine.
(b) A retrospective study of the previous CT scans will be 

done for the patient before TACE to assess the target 
lesion size.

(c) Triphasic CT examination of the liver, 4–6 weeks 
after TACE.

Imaging technique
A 20‑G plastic intravenous catheter was placed in the antecubital 
vein. The line was then connected to a power injector through 
which 150 ml of Ultravist 300 (Ultravist Bayer Health Care 
Pharmaceuticals; Berlin, Germany) was  injected intravenous at 
a rate of 4 ml/s. Arterial phase was performed with a scanning 
delay of 20–40 s from initiation of contrast material injection. 
The entire liver was scanned in a cephalad‑to‑caudad direction.

After a brief period of quiet breathing, portal venous phase 
imaging of the entire abdomen will be performed in a 
cephalad‑to‑caudad direction during a single breath‑hold, using 
a scanning delay of 60 s.

results

Our study included 25 HCC patients as diagnosed by triphasic 
CT study & serum AFP level. Patients were recruited from the 
national liver institute HCC clinic & radiology department 
for assessment of the target lesion after doing TACE as a 
locoregional therapy for HCC.

In our study there were 18 males (72%) and 7 females (28%) 
with their age ranged between 45‑67 years with the mean age 
56.48 ± 5.5 years this goes with the results of Demographic 
health survey 2008 the incidence in males were more than 
females it’s likely due to higher exposure to HCV between 
males [Tables 1 and 2].

 In our study, concerning the hepatic function tests total bilirubin 
was (1.14 mg/dl±0.41 mg/dl) AST level was (74.84±44.59), 
ALT level was (68.28±35.16), serum albumin was (3.29 
±0.35g/dl) prothrombin concentration was (79.10%±9.87%), 
and INR was (1.21±0.21).

Concerning other lab findings, serum creatinine was (0.95mg 
/dl ±0.19), serum HB was (12.46g/dl ± 0.98), platelets were 
(135200±47050), and AFP before TACE was 349.58±808.41 
and AFP after TACE was 227.91±342.52 ng/ml.

In aim to simplify the response evaluation, we classify the 
patients into responders (Fig1) (CR & PR) & non responders 
(Fig 2) (SD & PD) according to the RECIST & m RECIST & we 
find that: by RECIST, 20 patient over 25 (80%) had SD while 5 
patients (20%) had PR while by the mRECIST 10 patients (40%) 
had SD, 7 patients (28%) had PR while 8 patients (32%) had CR.

Comparing the change in the AFP level to the response in CT 
by mRECIST we find that:

Ten cases were SD in the CT, 8 of them (80%) lower serum AFP 
level after TACE while two patients (20%) had a higher level.

Seven cases were PR in the CT, 4 of them had decreased AFP 
& 3 cases had increased level.

Eight patients showed CR, 7 of them (87.5%) had decreased 
AFP level while only 1 case had increased AFP level.

A significant negative correlation is found between the AFP 
level & the tumour response by the RECIST as the response 
is decreased while the serum AFP level is increased.

When the initial AFP level is high the maximum enhancement 
area after TACE is increased. Also a significant correlation 
between the AFP level after TACE & the maximum diameter 
of the viable tumour tissue [Tables 3‑6].

We also find that, no significant relationship between the 
alteration in the serum level of AFP & the tumour response 
to TACE.
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dIscussIon

TACE, according to the Barcelona Clinic Liver Cancer 
algorithm, is recommended for unresectable, single or 
multinodular, HCC in patients with preserved liver function 
and no evidence of vascular invasion or extrahepatic spread 
of disease. Conventional TACE is the most widespread 
technique and allows both to increase intratumoral retention of 
a chemotherapy agent and to induce ischemic tumor necrosis 
through a transient occlusion of tumor‑feeding arteries [6].

Evaluation of response to treatment is a key aspect in cancer 
therapy, because the objective response may become a 
surrogate marker of improved survival [7].

Compared with another study by Forner et al. [8], concerning 
the hepatic function tests total bilirubin was 1 ± 0.41 mg/dl, AST 
level was 81.3 ± 53.9, ALT level was 95.4 ± 94.7, serum albumin 
was 40.4 ± 4 g/dl, prothrombin concentration was 84.1 ± 7.5%, 
and basal AFP before TACE was 26.5 (1 ± 78 487) ng/ml, 
while in the study by Ahsun et al. [9] the median pre‑AFP and 
post‑AFP was 1122 and 601 ng/ml, respectively.

In a study by Ahsun et al. [9] on AFP as a marker of radiologic 
response, progression, and survival and published in the 
Journal of Clinical Oncology on 125 patients, 47 (38%) of 
them were treated with TACE and 78 (62%) patients with 
90Y, 26 (55%) patients who were treated by TACE are AFP 
responders (>50% reduction of the baseline level), 16 of 
them had decreased AFP of more than 90% of the baseline 
level and three (6%) patients had normal AFP level after 
TACE. The median time to AFP response for all patients was 
3.3 months. AFP response was correlated to imaging response 
in 42 patients, 16 of them showed WHO response (PR) based 
on RECIST criteria, 10 (62.5%) patients are AFP responders 
while six (37.5%) were non‑AFP responders, 18 patients had 
SD, 11 (61%) of them are AFP responders, while eight had 
only progressive disease two of them are AFP responders.

The data presented support the use of AFP response seen after 
locoregional therapy as an ancillary method of assessing tumor 
response and survival, as well as an early objective screening 
tool for progression by imaging[10] (Clin Oncol 2009 by 
American Society of Clinical Oncology).

In this study, there is a highly significant relationship between 
the maximum initial diameter of the target lesion before TACE 
and the maximum diameter of the lesion after TACE as the 

Figure 1: The images show a scan done 6 weeks after the transarterial 
chemoembolization in (a) precontrast, (b) arterial, (c) portovenous phases 
showing no residual enhancement.

cba

Figure 2: The images show the scan done 6 weeks after the transarterial 
chemoembolization in (a) precontrast, (b) arterial, and (c) portovenous 
phases showing no residual enhancement.

cba

Table 4: The relation between AFP and response among 
the studied group

Response Mean SD P
AFP1 Nonresponder 484.70 1239.46 0.68

Responder 259.51 333.19
AFP2 Nonresponder 156.45 302.59 0.6

Responder 275.56 369.03

Table 2: Sex distribution among the studied group

n (%)
Males 18 (72.0)
Females 7 (28.0)
Total 25 (100)

Table 1: Characteristics (age) of the studied population

Mean SD Minimum Maximum n
Age (years) 56.48 5.524 45 67 25

Table 6: The maximum enhancing area of the lesion 
after transarterial chemoembolization in responders and 
nonresponders

Response Mean SD P
Maximum enhancement Nonresponder 5.1 2.70 0.00

Responder 0.97 1.46

Table 3: The maximum diameter of the lesion before 
transarterial chemoembolization in responders and 
nonresponders

Response Mean SD P
Max1 Nonresponder 5.9 2.99 0.1

Responder 4.1 1.71

Table 5: The maximum diameter of the lesion after 
transarterial chemoembolization in responders and 
nonresponders

Response Mean SD P
Max2 Nonresponder 5.73 3.23 0.03

Responder 3.42 1.79
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initial maximum diameter of the target lesion is increased, the 
maximum diameter of the lesion after TACE is also increased.

This is also found in the study by Osama et al. [11] as the 
smaller tumors were significantly more likely to respond to 
TACE than larger tumors.

Shen et al. [12] observed that increased tumor size was 
associated with an increased risk of death, with every 
centimeter increase in tumor size increasing mortality risk 
by 37%.

Prediction model of response in this study depends on all of 
these variables together with the maximum initial diameter 
of the target lesion, the baseline serum AFP level, serum 
level of total bilirubin, INR, and sex of the patient with an 
overall accuracy of 88%, sensitivity of 93.3%, specificity of 
80%, positive predictive value (PPV) of 87.5%, and negative 
predictive value (NPV) of 88.88%

The study by Ha et al. [13] states that: prognostic factors 
that can help us in the prediction of survival rates are: liver 
function status (Child–Pugh class), tumor burden (size 
and number of lesions), tumor vascularity, tumor stage, 
extrahepatic spread of tumor, portal vein involvement, and 
the use of CTA.

Evaluation of the therapeutic effect of HCC after TACE and 
radiofrequency ablation is primarily based on the findings of 
imaging studies. CT is the standard imaging.

CT is commonly used as the standard imaging technique for 
evaluating therapeutic response in patients with HCC after 
TACE [14].

conclusIon

Triphasic CT is the most commonly used as the standard 
imaging technique for predicting and evaluating the therapeutic 
response in patients with HCC after TACE. It is a more accurate 
prognostic factor than the AFP serum level estimation.

Acknowledgements
Sources of support in the form of equipment: National Liver 
Institute Menoufia University.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

references
1. Ghouri YA, Mian I, Rowe JH. Review of hepatocellular carcinoma: 

epidemiology, etiology, and carcinogenesis. J Carcinog 2017; 16:1.
2. Fitzmaurice C. Global Burden of Disease Liver Cancer Collaboration. 

The Burden of Primary Liver Cancer and Underlying Etiologies from 
1990 to 2015 at the Global, Regional, and National Level Results 
from the Global Burden of Disease Study 2015. JAMA Oncol 2017; 
3:1683–1691.

3. Dimitroulis D, Damaskos C, Valsami S, Davakis S. From diagnosis 
to treatment of hepatocellular carcinoma: an epidemic problem for 
both developed and developing world. World J Gastroenterol 2017; 
23:5282–5294.

4. Jia GS, Feng GL, Li JP, Xu HL. Using receiver operating characteristic 
curves to evaluate the diagnostic value of the combination of multi‑slice 
spiral CT and alpha‑feto‑protein levels for small hepatocellular 
carcinoma in cirrhotic patients. Hepatobiliary Pancreat Dis Int 2017; 
16:303–309.

5. Song JE, Kim DY. Conventional vs drug‑eluting beads transarterial 
chemoembolization for hepatocellular carcinoma. World J Hepatol 
2017; 9:808–814.

6. Orlacchio A, Chegai F, Francioso S, Merolla S. Repeated transarterial 
chemoembolization with degradable starch microspheres (DSMs‑TACE) 
of unresectable hepatocellular carcinoma: a prospective pilot study. Curr 
Med Imaging Rev 2018; 14:637–645.

7. Forner A, Reig M, Varela M, Burrel M, Feliu J, Briceño J, et al. 
Diagnosis and treatment of hepatocellular carcinoma. Update consensus 
document from the AEEH, SEOM, SERAM, SERVEI and SETH. 
Clinical Medicine (English Edition). 2016;146:511‑e1.

8. Forner A, Ayuso C, Varela M, Rimola J, Hessheimer AJ, de Lope CR, 
et al. Evaluation of tumor response after locoregional therapies in 
hepatocellular carcinoma are response evaluation criteria in solid 
tumors reliable? Cancer 2009; 115:616–623.

9. Ahsun R, Robert KR, Laura MK, Mary FM, Robert JL, Jeet M, et al. 
Alpha‑fetoprotein response after locoregional therapy for hepatocellular 
carcinoma: oncologic marker of radiologic response, progression, and 
survival. J Clin Oncol 2009; 27:5734–5742.

10. Riaz A, Ryu RK, Kulik LM, Mulcahy MF, Lewandowski RJ, Minocha J, 
et al. Alpha‑fetoprotein response after locoregional therapy for 
hepatocellular carcinoma: oncologic marker of radiologic response, 
progression, and survival. Journal of Clinical Oncology 2009;27:5734‑
42.

11. Osama ME, Michael PF, Brian IC, Karen MP, Wei L, Nikhil A, 
Albert Z. Evaluation of responses to chemoembolization in patients with 
unresectable hepatocellular carcinoma. Cancer 2003; 97:1042–1050.

12. Shen H, Agarwal D, Qi R, Chalasani N, Liangpunsakul S, Lumeng L, 
et al. Predictors of outcome in patients with unresectable hepatocellular 
carcinoma receiving transcatheter arterial chemoembolization. Aliment 
Pharmacol Ther 2007; 26:393–400.

13. Ha BY, Ahmed A, Sze DY, Razavi MK, Simpson N, Keeffe EB, 
Nguyen MH. Long‑term survival of patients with unresectable 
hepatocellular carcinoma treated with transcatheter arterial 
chemoinfusion. Aliment Pharmacol Ther 2007; 26:839–846.

14. Hyo SL, Yong YJ, Heoung KK, Jae KK, Jin GP. Imaging features of 
hepatocellular carcinoma after transcatheter arterial chemoembolization 
and radiofrequency ablation. Am J Roentgenol 2007; 187:W341–
W349.


	Role of triphasic computed tomography in prediction of response to transcatheter arterial chemoembolization in unresectable hepatocellular carcinoma patients
	Recommended Citation

	tmp.1719296283.pdf.Bbcdx

