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Introduction

have been proposed by several researchers for its treatment 

 Similarly, 
prior to the hepatic resection, functional residual liver 

 There are various 
three- dimensional reconstruction software available for 

provides a fast real time assessment of the liver, hepatic 

and preoperative CT scan had correlation with the overall 

 

Methods
Patients:
This study was approved by the ethical committee of 

The selection criteria were as follows: 

laparoscopically or open technique 

hospital, and 

disease or for HCC before 

for HCC, and 

patients were also not included in this study because the 

Figure 1

Figure 1. Flowchart for patient inclusion and exclusion

Clinicopathological variables: 
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post-operative values for various laboratory parameters 

other diseases, hospital stay, duration of operation, and size 

lymph node metastasis was discovered from the operative 

CT imaging protocol:

Using IQQA®-Liver:

th

by the software, but manual correction had to be done on 

and hepatic artery were also marked separately to create 

a detailed overview of the tumor location with respect to 

report was prepared which calculated the liver volume, 

Figure 2. Transverse contrast enhanced CT images of the abdomen. 
A: Arterial phase CT image showing HCC (circled in red) in reference to the 
liver boundary in IQQA-CT software at section VI of liver.
B: Delayed phase CT image. The portion outlined in red is automatically done 
by IQQA-CT software to be the liver which had to be manually removed. 

C: Axial plane of the abdomen in relation to the tumor as outlined by IAAQ-CT 
software
D: Coronal plane of the abdomen showing HCC in comparison to other 
structures (in yellow).
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l
Figure 2

Surgical Procedure:

preference, the location of the tumor and previous history 

to the location of the tumor and prior history of other 

Patient follow up:

follow up for three consecutive months post operatively, 

duration of the follow up was calculated from the date 
of operation to the last day of study or the death of the 

not have any complications, they underwent enhanced 
CT scan of the chest and abdomen at three month follow-

were collected from the inpatient and outpatient records, 

not show up for follow up were contacted and enquired 

resection to the time of HCC related death or the last 

Recurrence treatment:
The same evaluation criteria, which was used for the 

transplant were advised for further consultation in other 

Statistical analysis:

hazard models were used for univariate and multivariate 

study variables in the univariate analysis were used for the 

Results
Clinical and Tumor Characteristics of HCC
Table 1 summarizes the baseline characteristics of patients 
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Prognostic factors associated with DFS and OS in HCC

Characterstics N %

13

5

O+

B+ 15

5

Hepatitis B

Cirrhosis

Hepatectomy -

Open

Tumor location

5

Table 1.  Demographics and characteristics of all 
patients (n=73) Table 4

absence of lymph node metastasis, vascular invasion, 

metastasis, vascular invasion, liver cirrhosis, resected 

lymph node metastasis, vascular invasion, serum albumin 

Table 2

Table 3

in HCC 

Table 4

Baseline comparison between two CT-IQQA% groups

cirrhosis, intraoperative blood loss and hospital stay were 

Table 5
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Variables Univariate Multivariate

P value HR (95%CI) P value HR (95% CI)

Gender

Cirrhosis 

Blood Group
   O vs Non-O

Table 2.  Univariate and multivariate analysis of prognostic factors associated with disease free survival(DFS) of 
patients in HCC. ( *= p<0.05)

Discussion

size of the tumor is one of the main factors that helps to 

 uses 5cm, 
 and Okuda

10 11

 while others have taken 10cm as the cut-
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Variables Univariate Multivariate
P value HR (95%CI) P value HR (95% CI)

Gender

Cirrhosis 

Blood Group
   O vs Non-O

Table 3. Univariate and multivariate analysis of prognostic factors associated with overall survival(OS) of patients 
in HCC.  (*= p<0.05)

patients with total liver volume of 

this study, a three-dimensional model is used for liver 
This research has male predominance in the study cohort 

Table 1
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CT-IQQA% Disease free survival Overall Survival
p-value HR(95%CI) p-value HR(95%CI)

Table 5. Patient characteristics between two IQQA groups

Characterstics Group 1: Group 2:
IQQA>30%(13)

Total (73) p-value

0

<3

0
B
C

Hospital stay,days 

1-year
3-year
5-year 10

1-year 100
3-year
5-year
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Table 5

 Some medical 
professionals have indicated that, if the patient does not 

   However, our results showed 

intrahepatic circulation and this is inversely proportional 

after hepatic resection,

 Our results indicated that 

 found that 

resection with lymphadenectomy is the treatment modality 

o 

with this study as well which shows lymph node metastasis 
Figure 3

Tao et al30

31 

have shown these as an independent factors to predict the 
survival,

33

line with other research,

35 

a liver enzyme which increases in pancreatic diseases, renal 
failure, and myocardial infarction apart from hepatobiliary 

 The 
recurrence of HCC is more common in patients with liver 

Hypoalbuminemia is assumed to be a favourable factor for 
the recurrence of HCC, which means low recurrence rate 
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 This 
study demonstrated that there was no correlation between 

31

A B

C D

E
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cirrhosis, blood loss and hospital stay were statistically 

Figure 4. Graph Pad survival plots of subgroups of 
patients divided by IQQA-CT% @30%    A) DFS and 
B) OS

A

B

                                                           

Figure 4
 probably because 

is not similar may be because of less number of patients 

 

use of three dimensional technique with various lab 

This is a retrospective study, and therefore, there are 

technique a mandatory routine pre-operative test for 

Conclusion
Several variables like vascular invasion, pre-operative 
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