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Pathologic features and prognosis of hepatocellular carcinoma

with hemorrhagic/necrotic phenotype: a prospective preliminary
study

TAO Yiming, WANG Zhiming
(Division of Liver Surgery, Department of General Surgery, Xiangya Hospital, Central South University, Changsha 410008, China)

Abstract Objective: To investigate the pathologic features and clinical outcomes of hepatocellular carcinoma (HCC) with
hemorrhagic/necrotic phenotype (HN-HCC).
Methods: Sixty-seven patients with HN-HCC that was confirmed by surgical findings and pathological
examination were prospectively enrolled, and 37 HCC patients without hemorrhagic/necrotic phenotype (NHN-
HCC) treated during the same period served as control. The difference in gross pathology between HN-HCC
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and NHN-HCC was observed, histopathologic profiles and expressions of the Ki-67, hypoxia-inducible factor-1a
(HIF-1a) and cleaved-caspase-3 were examined in multiple regions of the HN-HCC specimens, the expressions
of carbonic anhydrase IX (CA-IX) and E-cadherin in the HN-HCC specimens were measured, and the difference
in postoperative survival rate between HN-HCC and NHN-HCC patients was compared.

Results: HN-HCC and NHN-HCC presented notably different gross appearance. Histopathologic examination
and immunohistochemical staining showed that among different intratumoral regions of HN-HCC specimens,
there were different degrees of cell differentiation and significantly different expression levels of Ki-67, cleaved-
caspase-3 and HIF-1a (all P<0.05). In HN-HCC specimens, the positive expression rate was 86.5% (58/67)
for CA-IX and 25.3% (17/67) for E-cadherin, and there was a negative correlation between them (r=-2.601,
P<0.05). In HN-HCC patients compared with NHN-HCC patients, both 1-, 3- and S-year overall survival rate
(71.9%, 10.7%, 2.8% vs. 87.5%, 35.6%, 3.6%) and tumor-free survival rate (67.0%, 15.4%, 3.2% vs. 81.2%, 34.3%,
4.0%) were significantly decreased (all P<0.05).

Conclusion: Hemorrhagic/necrotic phenotype in HCC suggests that the tumor has strong intratumoral
heterogeneity and metastasis potential, and the patients may face a poor prognosis.

Carcinoma, Hepatocellular; Hemorrhage; Necrosis; Intratumoral Heterogeneity
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Figure 1 Multiregional sampling
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Figure 2  Gross pathological views (The red arrow showing hemorrhagic and necrotic lesion, and the yellow arrow showing intrahepatic

metastasis)
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A-C: HN-HCC specimens; D. NHN-HCC specimens
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Figure 3 HE and immunochemical staining of sections from three different regions of NH-HCC specimen (x200) R1: Peritumoral
region; R2: Region-2, intermediate zone between the hemorrhagic/necrotic and peritumoral region; R3: Surrounding region of the

hemorrhagic/necrotic area
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Figure4 Scoring for the expression levels of Ki-67, cleaved-caspase-3 and HIF-1a
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Figure 5 Immunohistochemical staining for CA-IX and E-cadherin expression in HN-HCC (x200) A: Negative E-cadherin
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expression; B: Positive CA-IX expression; C: Correlation analysis between CA-IX and E-cadherin expression
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Figure 6 Comparison of the overall survival and tumor-free survival between HN-HCC and NHN-HCC patients

curves; B: Tumor-free survival curves
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