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Abstract

Key words

Objective: To attempt to establish a new clinical staging system for hepatocellular carcinoma (HCC) based on
analysis of the critical prognostic factors for HCC.

Methods: A total of 338 HCC specimens were collected from Xiangya Hospital of Central South University
and the Affiliated Tumor Hospital of Guangxi Medical University, and then, the presence of tumor necrosis and
incidence of microvascular invasion were detected. The incidence of lymph node metastasis in HCC was analyzed
through review of the relevant literature. Based on the follow-up survival data of 236 HCC patients in Xiangya
Hospital, the recurrence and survival rates of the patients were determined using tumor necrosis and vascular
invasion as variables. The T (tumor) “N” (necrosis plus vascular invasion) M (metastasis) staging system was
established by integrating the tumor necrosis with or without concomitant vascular invasion as a component into
the AJCC 8th edition TNM staging system, and then, the efficacy of prognosis judgment of the T“N”M staging
system and 8th edition TNM staging system was compared through survival analysis.

Results: In the two HCC cohorts, the incidence of tumor necrosis was 75.4% (177/236) and 59.8% (61/102),
and the detection rate of microvascular invasion was 71.6% (169/236) and 86.2% (88/102), respectively. The
incidence of HCC with lymph node metastasis was only 0.8%-8.33% reported in the literature. The area under
the ROC curve for the recurrence and 1-, 3- and S-year overall survival of HCC patients was 0.940, 0.834, 0.748
and 0.721, respectively. The prognosis differences among patients with Ia, Ib, IIla and IIIc HCC were clearly
distinguished by the T“N”M staging system. The C index of 5-year survival rate (0.672) and the linear trend i test
value (0.732) were higher while the AIC value (1 798.142) was lower than the corresponding values of the 8th
edition TNM staging system (0.537, 0.626, 1 806.256).

Conclusion: The established T“N”M staging system based on the clinical pathological features of HCC is a
simple and effective staging system, which can overcome the limitations in predictive efficiency of the N category
of the TNM staging system, with more relevance to the actual clinical situation.

Carcinoma, Hepatocellular; Neoplasm Staging; Necrosis; Vascular Invasion
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Figure 1 Expanded tumor and adjacent liver tissue collection to detect tumor necrosis and microvascular invasion
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Figure 2 Positive diagnosis rate of microvascular invasion in HCC

tissues from Xiangya and Guangxi cohort
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Table1 Incidence of HCC with lymph node metastasis reported in the literature
PMID B % KEAHER (%) MR T L f;( T BRI T
23532111 2014 7.25 (1079/14 872) JHIBR 51.6 38.9 27.2 PR
24040354 2013 4.1 (9/220) JHIkR - - = AR
24023498 2013 8.33 (24/288) iR7Il%S — — — M
23737988 2013 433 (42/968 ) iiRZIIGS 57.2 224 18.6 JieE R /0N
21331804 2011 0.8% (18/2189) 18R 85 42 21 NS
21437884 2011 49 (117/2386) S 39.3 74 4 AR
21723467 2011 1.23 (25/2034) iiRZIIES 36.4 13.6 13.6 S5 EERS
20523993 2010 2.5 (11/438) RIS 72.2 53.5 433 G NAN
20174806 2010 7.45 (39/523) IR — — 22 WK EETE RS
17345597 2007 5.1 (49/968 ) JFYIBR 62 31 27 B
%2 ROC H&iFMIFFEFnMERICXIAFEEREE L F OS il
Table2 ROC curve assessment of the predictive effect of necrosis and vascular invasion for recurrence and OS in HCC patients
e W (L /H) MR (K /H) WIEAIMAERIL (F /)
5 b ROC 95% CI ROC 95% CI ROC 95% CI
(4 (4 0
gk 0.793 0.708~0.878 0.771 0.685~0.858 0.940 0.885~0.995
U 0.909 0.783~0.975 0.955 0.845~0.994 0.909 0.783~0.975
R S 0.676 0.552~0.785 0.588 0.462~0.706 0.971 0.898~0.996
1 4F 0S 0.764 0.666~0.855 0.686 0.571~0.802 0.834 0.744~0.923
U 0.983 0.794~0.999 0.941 0.713~0.999 0.941 0.713~0.986
R R E 0.521 0.416~0.624 0.432 0.330~0.537 0.726 0.625~0.813
3 4E 0S 0.657 0.554~0.760 0.739 0.643~0.836 0.748 0.657~0.840
U 0.694 0.564~0.804 0.839 0.723~0.920 0.600 0.465~0.720
R R 0.620 0.472~0.754 0.640 0.492~0.771 0.900 0.782~0.967
5 4F 0S 0.757 0.645~0.869 0.660 0.518~0.803 0.721 0.619~0.823
R 0.632 0.526~0.728 0.674 0.570~0.766 0.442 0.340~0.547
R R R 0.882 0.636~0.985 0.647 0.383~0.858 0.992 0.805~0.999
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Table 3 Differences between the AJCC 8th edition TNM staging system and the modified T“N”M staging system for HCC

i H 25 8 Jil 1B
T (ks )
Tx DR iR G PEA
TO TR K AP iE P
T1 Tla: BAMEER< 2cm
Tib: SR MEHAE >2 em, AMEA IR0 Tib: &MV EAE >2 em
T2 AR B >2 em FRINERIE, S M8 5 < 5 em PG IR EAR >2 em, TNE KM A< 5em
T3 ZRMEBEETHE, 201 1M HEZ >5em
T4 WA ZRHE , NS IN, ARIETTRK e K 22030, o E 2 R BRI MO LBL A B
N (REEEER ) “N” (HE + AL )
Nx X a9 £ 235 TE3 A NO TGRSR, TCMAERAR
NO ToIX Ik L 45 R N1 %, TiERIL
N1 [X e 7k L 25 5 RS N2 JEdRE, IMmAERAR
N3 P RIMAERAE
M (IEAbFERS )
MO TCIEAL RS
M1 TEANFERS
R4 BUEFET “N” MOHRES
Table 4 The modified T“N”M staging system for HCC
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Figure 3  Survival curves of HCC patients grouped by the AJCC 8th edition staging system and the modified T“N”M staging system
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