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Abstract
Purpose We aimed to emphasize the prognostic impact of differences included in the 8th versus the previous 7th edition of AJCC
(American Joint Committee on Cancer) Cancer Staging manual for hepatocellular carcinoma (HCC).
Methods A number of 87 consecutive HCCs were retrospectively evaluated and staged, using the 7th and 8th edition of AJCC
staging systems. The clinicopathological parameters were correlated with the overall survival rate. No preoperative chemother-
apy was received by any of the patients.
Results According to the 7th edition of AJCC manual, 52 of the 87 cases were staged as pT2 and 35 as pT1. After restaging,
according to the 8th edition, 23 of the 52 pT2 cases were understaged as pT1b, and the rest of the 29 remained as pT2. Regarding
the 35 HCCs classified as pT1, using 7th edition, all of them were restaged as pT1a. Compared to the 7th staging system, using
the 8th edition of AJCC manual, the percentage of pT2 tumors significantly decreased, from 59.77 to 33.33%. The patient’s
gender, age, tumor focality, and grade of differentiation did not prove to have any prognostic value. Regarding pT stage, it does
not influence the overall survival rate, independently from the used staging system.
Conclusion The staging criteria, in the most recent edition of AJCC, are simplified and allowed tumor understaging. These
changes do not have independent prognostic value. The prognostic impact of pT understaging should be evaluated in larger
cohorts.
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Introduction

Hepatocellular carcinoma (HCC) represents a global health
problem, mainly because of its aggressiveness, recurrence,
and metastatic capacity and because it evolves a long period
of time without significant, specific symptoms. For this rea-
son, most of the patients are diagnosed in late stages, being
often above today’s therapeutically resources [1, 2]. HCC
ranks the 6th place in global cancer incidence and represents
the 4th cause of cancer-related death worldwide, after lung,
breast, and colorectal cancers [2–4].

Major risk factors for HCC are hepatitis B and C viruses,
excessive alcohol intake, obesity, nonalcoholic steatohepatitis
(NASH), exposure to aristolochic acid, diabetes, and other met-
abolic diseases [2, 5–7]. More than half of HCCs (and up to
93%) reported cases worldwide are developed on an underlying
chronic liver disease, such as cirrhosis [2, 5–7]. Even though
there have been many advancements in understanding the biol-
ogy and development of this type of cancer, including
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molecular signatures that can be targeted by specific treatment,
HCC still kills more than 750,000 people annually [2, 4, 8].

The aim of this study was to validate the impact of changes
included in the 8th versus the previous 7th edition of AJCC
(American Joint Committee on Cancer) Cancer Staging man-
ual for HCC [9, 10], the latest one being considered using first
time the quantitative criterion of evidence grade. This is the
first study regarding prognostic validation of the 8th edition of
AJCC staging system in two Eastern European countries,
Romania and Hungary.

Materials and Methods

We retrospectively searched for consecutive cases reported as
HCC, in the Pathology Departments of two university hospi-
tals from two East European countries: Clinical County
Emergency Hospital of Tirgu Mures, Romania, and
Semmelweis University, Budapest, Hungary. Follow-up was
performed between 2 and 97 months after diagnosis.

Ethics Approval and Consent to Participate For the evaluation
of the cases, the approval of Ethical Committee of University
of Medicine and Pharmacy of Tirgu Mures, Romania, and
Semmelweis University, Budapest, Hungary, was obtained.
As retrospective evaluation was done, signed informed con-
sent of patients was not necessary.

The following inclusion criteria were used: consecutive
cases that underwent open surgery, without preoperative
locoregional therapy, with patients’ survival over 2 months.
In all of the cases, besides clinicopathological parameters such
age, gender, tumor size, and histological type of tumor, pT
restaging was done using both 7th and 8th editions of AJCC
Cancer Staging manual [9, 10].

For statistical assessment, we used the GraphPad InStat and
Prism softwares. Survival rate was appreciated using Kaplan-
Meier curves. Categorical data analysis was conducted with t-
student test. The level of significance was set at p < 0.05. We
evaluated the correlation of survival rates with gender and age
by categorizing the patients into two groups, under and over
65 years. The other correlative analyses were made between
overall survival rate (OS) and histological grade of differenti-
ation, tumor focality, the aspect of peritumoral liver parenchy-
ma and OS and pT staging, according to both 7th and 8th
edition of AJCC staging system.

Results

Clinicopathological Features

A number of 87 consecutive patients diagnosed with HCCwere
included, 35 from Romania and 52 from Hungary. Analysis of

the study group demonstrated that the majority of the cases
reported were males, with a male/female ratio of 2.2/1 (Table 1).

Depending on the histological grade, the mean age varied
insignificantly between G1, G2, and G3, respectively (61.33
for G1, 60.46 years for G2, and 62.52 for G3, respectively).
For G4, only one case was enrolled in this study.

From the total number of 87 patients, 39 (44.82%) were
65 years or more. Out of the total number of 39 patients over
65 years, 11 (28.20%) were females, and the rest of the 28
(71.80%) were males. It was a statistically significant correla-
tion between gender and histological grade, females tending to
be affected by more undifferentiated tumors than males (p =
0.003) (Fig. 1). A proportion of 67.41% of the cases reported
under the age of 65 were graded as moderately differentiated
(G2), while the same G2 grade was represented by 48.08%
from the patients with age 65 or more.

Table 1 Clinicopathological parameters of patients with hepatocellular
carcinoma

Parameter Number (n = 87) Percentage (%)

Age (years)

< 65 48 55.17

> 65 39 44.83

Mean years ± SD 63.52 ± 10.4

Gender

Male 60 68.96

Female 27 31.04

Tumor size (mean ± SD) 36.54 ± 29.7

Background of cirrhosis

Present 59 67.81

Absent 28 32.19

Tumor aspect

Unifocal 55 63.21

Multifocal 32 36.79

Microscopic aspect

G1 6 6.89

G2 52 59.77

G3 28 32.18

G4 1 1.15

pT stage (7th edition/8th edition)

1 35/58 40.22/66.66

2 52/29 59.77/33.33

Postoperative therapy

Chemotherapy 35 40.22

Transplanted 52 59.78

Aspect of peritumoral parenchyma

Normal parenchyma 17 19.54

Hepatitis C virus 11 12.64

Alcoholic cirrhosis 58 66.66

Primary biliary cirrhosis 1 1.14
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8th Versus 7th Edition of AJCC TNM Staging System

Compared with the 7th edition of AJCC [9], the latest 8th
edition [10] brings the following modifications, which were
synthesized in Table 2:

& Stage pT1 was sub-devised in pT1a and pT1b, respective-
ly; the previous edition pT1 stage included only tumors
smaller than 2 cm, while subdivision 1b of 8th edition
comprises also tumors greater than 2 cm in diameter, but
without vascular invasion.

& The newest edition brings a clarification upon the interval of
dimensions for stage pT2 (tumors from2 to 5 cm in diameter).

& The previous pT3a becomes pT3, so stage IIIA remains
unmodified.

& The new pT4 stage integrates the characteristics of pT3b
from 7th ed., so stages IIIB (T3BN0M0) and IIIC
(T4N0M0) becomes stage IIIB (T4N0M0) of the 8th
edition.

& Stages IVA (any T, N1, M0) and IVB (any T, any N, M1)
remain the same.

According to the 7th edition of AJCC staging system, 52
tumors were classified as T2, and the rest of the 35 were T1.
After restaging all of them by using the criteria of the 8th
edition of AJCC staging system, almost half of T2 were
understaged as T1b tumors, the percentage of pT2 tumors
decreasing significantly from 59.77 to 33.33%, and all of the
cases staged as T1 were classified as T1a (Table 2).

Correlations Regarding the Survival Rates

The average 5 years survival was 55.55%. The statistical as-
sessment showed no statistically correlations of OS with the
gender or age of patients, either with the number of tumor foci

(Fig. 2). As expected, the survival rates were greater for tu-
mors graded as G1 and G2, compared to G3 and G4 tumors.
With a p value of 0.22, these results are without statistical
significance (Fig. 2).

The OS for patients with tumors staged as pT1 decreases
linearly after 3 years from diagnosis. For the first 5 years, the
OS was greater for pT1 tumors, but after this point, pT2 tumor
survival curve overcomes pT1 curve. The results are without
statistical significance, using the 7th edition of AJCC staging
system (Fig. 3a).

The survival curves realized after restaging the tumors by
using the criteria from 8th edition of AJCC are almost sup-
posable for the first 2 years after diagnosis for all pT1a, pT1b,
and pT2 stages. After this point, they diverge paradoxically,
with pT2 tumors showing a greater survival rate, due to the
fact that the number of cases included is relatively small, with
a large proportion of them being staged pT2 (Fig. 3b).

By analyzing the survival rates depending on whether the
tumors are developed on a background of cirrhosis or not,
tumors with this preexisting condition have a worse prognosis,
cirrhosis-free tumor curve being situated above cirrhosis-
associated tumor curve on the entire period of the follow-up
(Fig. 4). In most of the cases, it was about alcohol-induced
cirrhosis. It is necessary mentioning that a significant number
of cases from the non-cirrhotic group (11/28) showed associ-
ated hepatitis C infection (Table 1).

Discussion

Our study demonstrated a predominance of male gender for
HCC (68.96%), with a gender ratio M/F of 2.2/1. The results
correlates with those reported by other authors, the M:F ratio
ranging between 2:1 and 4:1, probably because of the region-
related variation of the risk factors [4, 6, 11, 12].

Fig. 1 Structure of the study
group based on gender and
histological type (G1, well-
differentiated HCC; G2,
moderately differentiated HCC;
G3, poorly differentiated HCC;
G4, undifferentiated HCC)
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In the present study, G2-HCC was the most frequently
reported histological grade, representing more than 60% of
cases. Bibliographical data return results between 37 and
79% for G1/G2 [2, 4, 13]. A systematic review of literature
regarding the histological grade of HCC demonstrated a het-
erogeneity on the microscopic assessment, with divergences
in the histological grade, showing the need for a more detailed
standardization [2, 14].

The TNM staging system for HCC, proposed by AJCC,
along with Barcelona Clinic Liver Cancer Staging System,
represents the most commonly used systems, to predict the

prognosis [15–17]. They use the size of the tumor, the number
of tumors, the vascular invasion if present, the number of
regional lymph nodes affected by the tumoral process, and
distant metastasis, if present. Liver Cancer Study Group of
Japan and Chinese staging systems are also proposed and
are in use in Asia [15–17].

Recent studies bring evidence that expression of some mo-
lecular markers should be integrated with TNM staging sys-
tem, to create a more complex classification for the improve-
ment of prognostic accuracy [18–20]. Other authors proposed,
for patients with resectable HCC, preoperative quantification

Table 2 The 8th vs. 7th edition of pTNM classification of hepatocellular carcinoma

TNM AJCC 8th ed. TNM AJCC 7th ed.

IA: T1aN0M0 T1a: solitary tumor ≤2 cm, without vascular
invasion

(35 cases after restaging – 40.22%)

I: T1N0M0 T1: solitary tumor ≤ 2 cm,
without vascular invasion
(35 cases – 40.22%)

IB: T1bN0M0 T1b: solitary tumor > 2 cm, without vascular
invasion

(23 cases after restaging – 26.43%)

II: T2N0M0 T2: solitary tumor > 2 cm with vascular invasion,
or multiple tumors, none > 5 cm (29 cases after
restaging – 33.33%)

II: T2N0M0 T2: solitary tumor with vascular invasion
or multiple tumors, none >5 cm
(52 cases – 59.78%)

IIIA: T3N0M0 T3:multiple tumors, at least one > 5 cm IIIA: T3aN0M0 T3a: multiple tumors, at least one >5 cm

IIIB: T4N0M0 T4:solitary or multiple tumors of any dimension
that invades a major portal branch or a hepatic
vein, or tumor with direct invasion in adjacent
organs, other than gallbladder or
with the perforation of visceral peritoneum

IIIB: T3bN0M0 T3b: tumor involving a major portal branch
or hepatic vein

IIIC: T4N0M0 T4: tumor with direct invasion of an
adjacent organ, other than gallbladder, or
with the perforation of visceral peritoneum

IVA: Any T, N1, M0 N1: regional lymph node involvement IVA: Any T, N1, M0 N1: regional lymph node involvement

IVB: Any T, any N, M1 M1: presence of metastases at distant sites IVB: Any T, any N, M1 M1: presence of metastases at distant sites

Fig. 2 In patients with HCC, the
OS depends neither on gender (a),
nor age (b), tumor multicentricity
(c), or histological grade (d)
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of liver surface nodularity, as an indicator of posthepatectomy
liver failure [6].

A study published in 2011, which analyses the prognostic
value of the 7th edition of AJCC, concludes that even though
its prognostic power is greater than the previous 6th edition, it
should be used with caution for patients with advanced stages.
Furthermore, this study showed that BCLC staging system
seems to have a better prognostic power [21].

Recently released 8th edition staging system for HCC in-
corporates several changes, compared to the previous 7th edi-
tion. In literature, it is a relatively accepted idea that even
though the newest edition brings a clarification upon the in-
terval of dimensions for tumors classified as T2, it may require
a further stratification for this stage, specifically by differenti-
ating solitary tumors greater than 2 cm in diameter from mul-
tiple tumors smaller than 5 cm. The prognostic impact of
whether a multifocal tumor with a diameter smaller than
5 cm invades or not one or more of the major portal or hepatic
vein branches should be further analyzed [22].

The most recent studies in this field showed that, according
to the 7th edition of AJCC, 41% of patients were diagnosed in
stage I, 38.8% in stage II, 6.4% in stage IIIA, 5.7% in stage
IIIB, and 7.3% in stage IIIC. After restaging by using the 8th
edition’s criteria, over 65% of patients were diagnosed in
stages I and II [4]. Stage I was represented by 13.8%, stage
IB 29.7%, stage II 36.4%, stage IIIA 6.4%, and stage IIIB
13% [23].

In line to our data, comparison of the 5-year overall surviv-
al rate between 7th and 8th edition of AJCC did not show no
major differences: Using 7th edition, for stage I, the 5-year
overall survival rate was 86.8%, for stage II 63.5%, for stage
IIIA 38.2%, for stage IIIB 28.9%, and for stage IIIC 28.6%.

Using 8th edition, the 5-year overall survival rate was 90.4%
for stage IA, 85% for stage IB, 62% for stage II, 38.2% for
stage IIIA, and 29.1% for stage IIIB [4, 22–25].

The present study revealed that the latest AJCC edition of
HCC staging system includes an understaging of the T2 tu-
mors, which induce stratification of the previous T1 (7th ed.)
into T1a and T1b (8th ed.), respectively, with T1b receiving
some of the criteria from the old T2. As no prognostic impact
was proved in our material, further studies are necessary to
analyze the clinical value of these modifications on the staging
system, as a prognostic tool.

Conclusions

Although the pT2 tumors are understaged, according to the
8th AJCC system, it does not add new prognostic parameters.
Large cohorts need to be analyzed, to emphasize the possible
impact of the newest staging system that is more easily to be
used, compared with the older one.
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Fig. 3 In patients with HCC, the
OS is not influenced by the used
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