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Abstract Based on clinical and pathological experience,

indistinct margin-type hepatocellular carcinomas (HCCs)

were considered to be typical early-stage HCCs with good

prognosis. For histological diagnosis, the assessment of

stromal invasion (tumor invasion into portal tracts and

fibrous septa) is very important. In differentiating stromal

invasion from pseudoinvasion (benign hepatic tissue in the

fibrous stroma), the following 5 items are useful: (1)

macroscopic or panoramic views of the histological spec-

imen, (2) amount of fibrous components of the stroma, (3)

destruction of the structure of portal tracts, (4) loss of

reticulin fibers around cancer cells, and (5) cytokeratin 7

immunostaining for ductular proliferation. Parenchymal

features of early HCCs are summarized as follows: (1) thin

trabecular structure, (2) hypercellularity, (3) hyperstain-

ability of cytoplasm, and (4) microacinar formation.

Detailed understanding of the total biopsy procedure and

various difficult lesions is necessary for a correct biopsy

diagnosis. Evaluation of noncancerous tissue is also

required to attain a better understanding of the develop-

mental process and clinical stages of HCCs.
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Introduction

Owing to the recent advances in imaging modalities and

surgical techniques, many small, early-stage hepatocellular

carcinomas (HCCs) have been detected, biopsied, and

resected. Pathological examination of these biopsied or

resected specimens has led to a clarification of the histo-

logical features of early-stage HCCs (early HCCs).

However, in the daily practical clinical setting, pathologists

and clinicians encounter various complex cases that are

difficult to diagnose definitively. Not only small and early

HCCs but also noncancerous hepatocellular nodular

lesions, such as dysplastic nodules (DNs), large regenera-

tive nodules (LRNs), focal nodular hyperplasias (FNHs),

and hepatocellular adenomas (HAs), have been detected

more frequently. Pathologists and clinicians have to dif-

ferentiate early HCCs from these noncancerous lesions by

using various imaging techniques, clinical information, and

biopsy specimens preoperatively. In some cases, final

diagnosis has to be made on the basis of the resected

specimen. Although many studies on early HCCs have

been published, we are aware of few articles that describe

in detail, together with the use of many figures, how such

lesions are diagnosed histologically. In this article, the

histological features of typical early HCCs and their

developmental process are presented. Especially for daily

clinical practice, we herein describe the details of the his-

tological diagnosis as clearly as possible.

Pathological features of early HCCs

The concept of early HCCs has been established in Japan

on the basis of the accumulated clinical and pathological

information of small, early-stage HCCs.

Some parts of this article were presented at the meeting of the

International Consensus Group for Hepatocellular Neoplasia

(ICGHN) held at Kurume University Medical School, Kurume, Japan,

in 2002, and at the University of Leuven, Belgium, in 2004.
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The term ‘‘early HCC’’ means HCC in an early stage

both biologically and clinically. Early HCCs have a better

prognosis than more advanced HCCs [1]. Early HCCs are

small in size (usually \2 cm). They show an indistinct

(vague) nodular pattern macroscopically and have portal

tracts within the cancer nodules [1]. Histologically, they

are well differentiated and lack prominent cellular and

structural atypia [1–4]. Hepatocellular carcinomas with a

distinct nodular pattern, on the other hand, are considered

to be more advanced HCCs [1, 5, 6].

Two typical HCCs, an early one with an indistinct

(vague) margin and an advanced one with a distinct mar-

gin, are shown in Fig. 1. The nodule with the indistinct

margin is an HCC of 1.4-cm diameter, and its panoramic

view (low magnification) and illustration are shown in

Fig. 1a, b, respectively. The nodule with the distinct mar-

gin is an HCC of 2.6-cm diameter, and its panoramic view

and illustration are shown in Fig. 1c, d, respectively. The

histological features of another case of a typical early

HCC (1.5-cm diameter) are shown in Fig. 2. The cancer

tissue (HCC) shows a thin trabecular pattern and lacks

prominent cytological atypia. However, in comparison

with the pseudolobule of liver cirrhosis of the noncan-

cerous area (PL), cancer tissue shows nuclear crowding

(hypercellularity), hyperstainability of the cytoplasm (hy-

perbasophilia or hypereosinophilia), and some areas of

microacinar formation. In the area of (G) (Glisson’s

sheath = portal tract), fibrous stroma is invaded by tumor

tissue (stromal invasion). These features have been deter-

mined to be typical histological features of early HCCs [4–

11]. Fatty changes are also frequently found in early HCCs

[12].

Histological diagnosis of early HCCs in resected,

autopsied, and biopsied specimens

It is of utmost importance to correctly perform a histo-

logical diagnosis of early HCCs. The methods and

knowledge required for the histological diagnosis, first for

the resected or autopsied specimens and then biopsied

specimens, are as follows.

Histological diagnosis of early HCCs of resected

or autopsied specimens

Stromal invasion needs to be evaluated carefully, since

some early HCCs (very well differentiated HCCs) do not

Fig. 1 A typical early hepatocellular carcinoma (HCC) with indis-

tinct (vague) margin and a typical advanced HCC with distinct

margin. a A panoramic view of an early HCC of 1.4-cm diameter. b
An illustration of panel a. The tumor margin is indistinct. The cancer

tissue consists only of well-differentiated HCC (w). Pre-existing

hepatic architectures (portal tracts) are well preserved within the

nodule. The noncancerous tissue is precirrhotic (not advanced

cirrhosis). c A panoramic view of an advanced HCC of 2.6-cm

diameter. d An illustration of panel c. The tumor margin is distinct

with thick fibrous capsule. The cancer tissue consists of well- (w),

moderately (m), and poorly (p) differentiated types. Well-differenti-

ated type tissue is found only in the peripheral area of the nodule. The

cancer nodule is occupied mostly by moderately and poorly

differentiated types. The noncancerous tissue corresponds to

advanced cirrhosis. Adapted from Kondo and Ebara [7]
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show the usual parenchymal atypia of early HCCs such as

hypercellularity and hyperstainability of the cytoplasm, as

described earlier.

Stromal invasion, formerly called interstitial invasion

[13, 14], is defined as invasive growth of tumor tissue into

fibrous septa, portal tracts, and/or blood vessels [13–17]. It

is histologically classified into 3 types: crossing, longitu-

dinal, and irregular (Fig. 3) [14].

In the crossing type, HCC invades across fibrous septa of

tumor nodules (Fig. 3a). In the longitudinal type, tumor

cells grow longitudinally within fibrous septa (Fig. 3b). In

the irregular type, tumor cells irregularly invade portal areas

(Fig. 3c). The crossing type is usually found in moderately

or poorly differentiated HCCs. Both the longitudinal type

and the irregular type are usually found in well-differenti-

ated HCCs, although also at times in moderately or poorly

differentiated HCCs. In the evaluation of stromal invasion,

comparison of cancer areas with noncancerous areas is very

useful (Fig. 3d). It is also very important to differentiate

‘‘pseudoinvasion’’ from true stromal invasion. Pseudoin-

vasion refers to benign noncancerous tissue in the fibrous

stroma (Fig. 3e), and it resembles stromal invasion.

For the differentiation, the following factors require

attention:

1. Macroscopic and/or panoramic (low magnification)

views of the nodule.

2. Amount of fibrous components of the stroma.

3. Continuity to vascular invasion and destruction of the

structure of portal tracts.

4. Loss of reticulin fibers around cancer cells.

5. Cytokeratin 7 immunostaining.

Stromal invasion can be detected even by a macroscopic

view and/or panoramic view of histological specimens. As

can be seen in Fig. 3f, in the noncancerous area without

invasion [area of (a)], the fibrous septa are clearly visible.

However, in the area of tumor spread [area of (b)], the

septa are indistinct. In these indistinct septa, tumor inva-

sion can then be detected by microscope (Fig. 3b, c). The

amount of the fibrous component is quite different between

the invasive and noninvasive areas, an important point for

the differentiation from pseudoinvasion. The amount of the

fibrous component is reduced as a result of the tumor

invasion, and this reduction causes the indistinctness of the

fibrous septa. Pseudoinvasion is usually caused by fibrosis

around benign nontumorous liver tissue. Therefore, it

rarely shows any reduction in the fibrous component.

The continuity to vascular invasion and destruction of

the structure of portal tracts are also important findings.

The former is a decisive finding of malignancy. Although it

is not a common finding, it can be detected in some early

HCCs. Destruction of the portal tract structure is more

frequently found in stromal invasion. Pseudoinvasion does

not show such a feature.

Loss of reticulin fibers around the cancer cells is another

useful finding [16]. Figure 3g shows silver staining of

pseudoinvasion and Fig. 3h that of true invasion. The liver

parenchyma is clearly surrounded by reticulin fibers in the

pseudoinvasion. In contrast, the liver tissue of the true

invasion lacks such surrounding reticulin fibers. Tumor

cells are embedded in the septal fibers without being

clothed by reticulin fibers. However, it must be noted that

reticulin clothes are sometimes observed within and around

true invasive areas. After the invasive process has run its

course, the cancer cells form ordinary cancer tissue areas.

In such a phase of tumor growth, reticulin fibers are formed

again.

Recently, Park et al. [17] reported that cytokeratin 7

immunostaining is useful for identifying stromal invasion.

Ductular reaction, confirmed by cytokeratin 7 staining, is

frequently found in noncancerous hepatocellular nodular

lesions, whereas it is less frequently found in HCCs with

true stromal invasion.

Histological diagnosis of early HCCs of biopsied

specimens

Biopsy diagnosis is far more difficult than the diagnosis of

resected or autopsied specimens. We cannot evaluate

stromal invasion because of the very small amount of

material from biopsied specimens. Only when parenchymal

atypia are definite can the lesion be diagnosed as HCC. As

described earlier, parenchymal atypia of early HCC are

summarized as follows [4–11, 18]:

Fig. 2 Histological features of a typical early hepatocellular carci-

noma (HCC) (indistinct nodular type, 1.5 cm in diameter). The cancer

tissue (HCC) shows a thin trabecular pattern (2 cells thick). In

comparison with the pseudolobule of liver cirrhosis of the noncan-

cerous area (PL), cancer tissue shows nuclear crowding

(hypercellularity) and hyperstainability of cytoplasm. Arrows indicate

microacinar formations. (G) shows the area of Glisson’s sheath

(= portal tract), where fibrous stroma is invaded by tumor tissue

(stromal invasion) (HE stain). Reprinted from Kondo et al. [8]
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1. Hypercellularity (nuclear crowding).

2. Hyperstainability of cytoplasm (hyperbasophilia or

hypereosinophilia).

3. Microacinar formation.

Fatty changes are also frequently found in early HCCs

[12].

However, these features are not specific findings for early

HCCs only. Some benign lesions and conditions show

histological features closely resembling early HCCs. To

perform biopsy diagnosis, we have to have precise knowl-

edge of such early HCC-like features. Furthermore, pathol-

ogists and clinicians should understand the total process of

the biopsy diagnosis in detail.

Fig. 3 Stromal invasion of

hepatocellular carcinoma

(HCC). a Crossing type. Cancer

tissue (HCC) invades across

fibrous septa (f) of tumor

nodule. b Longitudinal type.

Tumor cells grow longitudinally

within fibrous septa

(arrowheads). c Irregular type.

Portal areas are irregularly

invaded by tumor cells. Portal

veins (p), an artery (a), and a

bile duct (b) are surrounded by

tumor cells. Arrowheads show

longitudinal type invasion in the

adjacent fibrous septa. d A

noncancerous area without

invasion. A portal area and

fibrous septa are clearly seen. e
Pseudoinvasion. Benign

noncancerous cells are found in

the fibrous stroma. f A

panoramic view of stromal

invasion. In the noncancerous

area without invasion [the area

of (a)], the fibrous septa are

clearly seen. In the area of

tumor spread [the area of (b)],

the septa are indistinct because

stromal invasion of the

longitudinal and irregular types

(b, c) reduced the amount of the

fibrous component. In the area

of (c), hepatic architecture is

severely disturbed because of

stromal invasion of crossing

type. g Silver staining of the

pseudoinvasion. The liver cells

are clearly surrounded by

reticulin fibers. h Silver staining

of the true invasion. Carcinoma

cells are not surrounded by

reticulin fibers. Adapted from

Kondo et al. [8, 14]
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Various difficult cases

Various lesions and conditions are listed in Table 1 and

shown in Fig. 4. Any of these can make biopsy diagnosis

difficult. Other than true dysplastic nodules [19, 20], very

well differentiated HCCs, large regenerative nodules [19–

23] with high cellularity, mixture of HCC cells and

benign cells, well-differentiated HCCs with marked fatty

change, benign large regenerative nodules with marked

fatty change, thick sliced specimens with high cellularity

and strong stainability of cytoplasm, and FNH with high

cellularity and microacinar formation can be arbitrarily

diagnosed as dysplastic nodules despite not being true

dysplastic nodules. Or the result can be a false-negative

or a false-positive diagnosis. We have to consider all

these conditions when we encounter very difficult cases.

When making a biopsy diagnosis, the term ‘‘dysplastic

nodule’’ can be interpreted as a tentative diagnosis that

includes the possibility of these difficult cases and the

term ‘‘borderline lesion’’ or ‘‘difficult lesion’’ can be

used.

Total process of biopsy diagnosis

In spite of these difficulties, it is still necessary that the

biopsy diagnosis be carried out as correctly as possible. For

an accurate biopsy diagnosis, we have established a

detailed biopsy procedure [18]. Both pathologists and cli-

nicians should understand the total process of the biopsy

diagnosis (Fig. 5), which consists of (a) sampling, (b)

processing specimens, (c) microscopic examination, and

(d) re-biopsy.

Especially for small lesions, 2 punctures should be made

to avoid sampling error. In addition, extranodular liver

tissue should be obtained as control tissue for comparison,

since histological criteria for the biopsy diagnosis are dif-

ficult to evaluate without this comparison. Noncancerous

liver tissue of other patients cannot be used as control

tissue because the cellularity of liver tissue varies accord-

ing to the individual patients.

In processing specimens, tissues of the lesion and the

control have to be sliced at the same thickness and stained

in the same manner. This is very important for evaluating

Table 1 Various difficult cases and the points of differentiation

Various difficult cases Points of differentiation

1. Dysplastic nodules Difficult to diagnose definitively by biopsy

If resected or autopsied specimen shows parenchymal atypia as intermediate features

between benign liver tissue and well differentiated HCC and no stromal invasion, a

definitive diagnosis is made

2. Very well differentiated HCCs Difficult to diagnose definitively by biopsy

If resected or autopsied specimen shows stromal invasion, a definitive diagnosis is made

3. Large regenerative nodules with high cellularity Difficult to diagnose definitively by biopsy

However, comparison with extra-nodular control tissue is sometimes useful. In such

cases, control tissue also shows high cellularity to some extent

4. Mixture of HCC cells and benign cells Difficult to diagnose definitively by biopsy

Careful examination is necessary in resected or autopsied specimens

5. Well differentiated HCCs with marked fatty

change

Tumor tissue without fatty change should be searched

If this tissue shows the features of well differentiated HCC (hypercellularity double of that

in control tissue), a definitive diagnosis is made

6. Benign large regenerative nodules with marked

fatty change

Nodule tissue without fatty change should be searched

If this tissue shows the same features as control tissue, the diagnosis is benign liver tissue

(a large regenerative nodule or sampling error)

7. Thick sliced specimens with high cellularity and

strong stainability of cytoplasm

Specimens must be processed carefully. Nodule tissue and control tissue must be sliced at

the same thickness and stained with the same conditions

8. Focal nodular hyperplasia (FNH) with high

cellularity and microacinar formation

Difficult to diagnose definitively only by biopsy

However, a comprehensive evaluation of biopsy specimens and imaging findings is very

usefula

HCC: hepatocellular carcinoma, FNH: focal nodular hyperplasia
a When the biopsy specimen shows histology of well differentiated HCC or FNH, silver staining for reticulin fibers is recommended. If the lesion

shows loss of reticulin fibers, it is diagnosed as an HCC. If the lesion shows intact reticulin fibers, vascularity of the lesion in imaging findings

should be evaluated. If it is a hypo-vascular (hypo-arterial) lesion, it is very likely to be a well differentiated HCC. If it is a hyper-vascular lesion,

it is very likely to be an FNH. A (very) well differentiated HCC with intact reticulin fibers is usually hypo-vascular in imaging findings, while an

FNH and a moderately differentiated HCC are usually hyper-vascular
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the cellularity and stainability of the cytoplasm of the

lesion.

In conjunction with the microscopic examination, clin-

ical information, especially of the association of liver

cirrhosis and virus markers, should be obtained. The

differential diagnosis might need adjustments depending

on the clinical information. For the differential diagnosis of

HCC, we recommend classifying these various lesions

depending on the association of liver cirrhosis (or carrier

state of hepatitis virus) (Table 2). This classification is very

Fig. 4 Various histological findings useful for the biopsy diagnosis

of hepatocellular carcinoma. a A well-differentiated hepatocellular

carcinoma (HCC). Arrowheads show microacinar formation. b A

dysplastic nodule. An arrowhead shows microacinar formation. c
Noncancerous tissue. d A very well-differentiated HCC. Although it

does not show hypercellularity, it shows stromal invasion outside this

figure (same case as in Fig. 3b, c). Noncancerous tissue of this case

shows lower cellularity than this HCC. e A large regenerative nodule

with hypercellularity. In some cases of cirrhosis, ordinary regener-

ative nodules show such high cellularity. f An HCC with fatty change.

In the area (a) with fatty change, diagnosis is difficult because true

cellularity is secondarily reduced by fatty change. In the area of (b)

without fatty change, cellularity is clearly higher than in the

noncancerous area (c). g and h An area with a mixture of HCC

cells and benign cells. g Low magnification. (HCC) shows cancer area

with stromal invasion. (LC) shows noncancerous liver cirrhosis. In the

area of (*), cancer cells and benign cells are mixed. h High

magnification of the (*) area. It shows intermediate cellularity

between well-differentiated HCC (a) and noncancerous tissue (c). i
Liver tissue near a metastatic tumor. The arrow shows bile.

Microacinar formations (arrowheads) are thought to be caused by

cholestasis. j Nodular regenerative hyperplasia. Hypercellularity and

microacinar formation (arrowheads) make this tissue resemble well-

differentiated HCC. k Focal nodular hyperplasia (FNH) with high

cellularity. It resembles well-differentiated HCC. l FNH without

hypercellularity. It is similar to ordinary noncancerous tissue (HE

stain). Adapted from Kondo et al. [8]
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useful because most HCCs emerge from cirrhotic livers

that are usually caused by hepatitis viruses.

a. When liver cirrhosis is present, we should differentiate

large regenerative nodules and dysplastic nodules from

HCCs.

b. In the absence of liver cirrhosis or in normal liver, we

have to differentiate HA, FNH, and nodular regener-

ative hyperplasia (NRH). They usually occur in a

noncirrhotic liver, and their parenchymal histological

features are very similar to each other. Thus, a

definitive diagnosis of FNH, NRH, or HA on the basis

of biopsy alone is impossible. However, a compre-

hensive evaluation of their imaging findings and their

clinical data should result in their correct diagnosis.

The method was described in detail in a previous

article [24].

c. Regarding the metastatic tumor and cholangiocellular

carcinoma, they can be easily differentiated from HCC.

This classification may, in fact, seem too pragmatic,

but a classification depending on the clinical data is

common in the diagnosis of other organs, for example,

bone and soft tissue tumors.

When there is association with liver cirrhosis, as well as

apparent atypia in the specimen, this lesion can easily be

diagnosed as HCC of moderately or poorly differentiated

type. When there is no definite atypia for this diagnosis,

criteria for well-differentiated HCC is used for making a

comparison with control tissue. When the specimen shows

distinctly positive findings, that is, double the hypercellu-

larity of the control tissue, it is diagnosed as ‘‘well

differentiated HCC.’’ It is a definitive diagnosis. When the

specimen shows features similar to control tissue, we

diagnose it as ‘‘benign liver tissue.’’ Nonetheless, this is a

tentative diagnosis, because the possibility of sampling

error cannot be excluded. Especially in cases without cir-

rhosis, the term ‘‘benign liver tissue’’ also includes the

possibility of various benign lesions, such as LRN, HA,

FNH, NRH, etc. These benign hepatocellular lesions

should be diagnosed by comprehensive evaluation based on

clinical data, imaging findings, and histological findings

[24]. When the specimen has intermediate features between

HCC and benign liver tissue, we diagnose it as ‘‘borderline

Fig. 5 Total process of biopsy

diagnosis. Adapted from Ohto

et al. [18]

Table 2 Differential diagnosis depending on the association of liver

cirrhosis

A: Associated

Large regenerative nodule (LRN)

Dysplastic nodule (DN)

B: Not associated

Hepatocellular adenoma (HA)

Focal nodular hyperplasia (FNH)

Nodular regenerative hyperplasia (NRH)

C: Independent of association

Hemangioma, cholangiocellular carcinoma (CCC)

Metastatic tumor
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lesion.’’ This is also a tentative diagnosis because such

features can be caused by various conditions and lesions, as

shown previously (Table 1 and Fig. 4). The term ‘‘dys-

plastic nodule’’ can also be used. In cases of biopsy

diagnosis, however, we prefer ‘‘borderline lesion’’ to

‘‘dysplastic nodule’’ because the former term has a mean-

ing of tentative diagnosis. In fact, the lesions diagnosed as

dysplastic nodules by biopsy sometimes show histological

features of well-differentiated HCC after resection. Both

clinicians and pathologists have to be aware of the limi-

tations of biopsy diagnosis. Very well differentiated HCCs

are not diagnosed by biopsy because stromal invasion is

hardly detectable.

In case of ‘‘benign liver tissue’’ or ‘‘borderline lesion,’’

re-biopsy is recommended if at all feasible.

In addition to the morphological criteria, some attempts

have been made recently to utilize immunohistochemical

markers for the diagnosis of well-differentiated HCCs [25–

31]. Heat shock protein 70 (HSP70) [25, 26], glypican 3

(GPC3) [25, 27–29], and glutamine synthetase (GS) [25,

30, 31] have been used independently or in combination.

These markers can be useful for the diagnosis of difficult

lesions.

Developmental process of HCCs from early stage to

advanced stage

The reason for early HCC to show indistinct (vague)

nodular pattern

Before describing the developmental process of HCCs, the

reason why an early HCC shows a vague (indistinct)

nodular pattern needs an explanation. It has not been

explained well so far. The author have been frequently

asked about this reason, especially by western pathologists.

The reason is based on the stages of liver diseases of

noncancerous livers. Figure 6 shows the stages of chronic

liver diseases and various histological specimens, namely,

biopsy, resection, autopsy, and liver transplantation.

Biopsy specimens are obtained from the liver of all stages

of liver diseases. In contrast, resected specimens are

obtained only from the liver with early stages of chronic

liver diseases. The clinical stage of the liver corresponds to

Child-Pugh classification A (Child A) [32, 33]. Although

patients with cirrhosis are also included, they include

patients with early-stage cirrhosis. Autopsy specimens are

obtained from the liver of all stages of liver diseases.

However, many of the autopsy specimens show advanced

cirrhosis. In cases of liver transplantation for hepatic

insufficiency patients, specimens are obtained only from

the liver with advanced cirrhosis. Such advanced cirrhosis

corresponds to the stage of Child C.

In case of an early HCC in a Child A cirrhotic, the

noncancerous liver does not have advanced cirrhosis

(Fig. 1a, b). The HCC lesion shows an indistinct (vague)

margin. This indistinctness is caused by the similarity of

the structures of well-differentiated HCC and noncancerous

tissue and the absence of a fibrous capsule. Because they

can intermingle with each other in the marginal area, the

margin is indistinct. Because fibrous septa of cirrhosis are

Fig. 6 Stages of chronic liver

diseases (chronic hepatitis,

cirrhosis) and histological

specimens (biopsy, resection,

autopsy, and transplantation)

Fig. 7 Developmental process of hepatocellular carcinoma
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not developed, well-differentiated HCC can grow without

deforming or shifting pre-existing portal tracts. However,

on microscopic examination, stromal invasion is found as

evidence of malignancy. The macroscopic and histological

features of early HCC with indistinct margins are thought

to be present in such a process. In a Child C liver stage with

advanced cirrhosis, the margin of the well-differentiated

HCC are not indistinct (Fig. 1c, d). Because of advanced

cirrhosis, HCC cannot mix with noncancerous tissue. This

could be the reason why indistinct nodular HCCs are rarely

found in autopsied or transplanted cases of hepatic

insufficiency.

Histological changes of HCC in the developmental

process from early stage to advanced stage

The developmental process of HCC is simple when con-

sidering only the histological type of cancer tissues

(Fig. 7). Early HCC shows only well-differentiated fea-

tures with mild cytological atypia and no or minimal

trabecular thickening [1–11, 34]. During the developmental

process, moderately differentiated HCC emerges within the

cancer nodule of well-differentiated HCC [35]. This is

followed by the emergence of poorly differentiated HCC.

The moderate and poorly differentiated HCCs show

apparent cytological atypia and definite trabecular thick-

ening. Because such thickened trabecular structure cannot

mix with noncancerous tissue, advanced HCCs show dis-

tinct margin even in a liver with an early stage of chronic

liver disease. Various tumor markers, that is, HSP70,

GPC3, and GS, also show incrementally more intense

expression from early to advanced HCCs [25–31]. Vascu-

larities of the tumors also change according to tumor

development. Early HCCs of the well-differentiated type

usually show a hypovascular pattern, and advanced HCCs

with a moderately or poorly differentiated type show a

hypervascular pattern [36, 37].

In addition, the stages of chronic liver disease of non-

cancerous tissue are also important when considering the

developmental process of HCCs.

In cases with advanced cirrhosis, the areas of moderate

or poorly differentiated HCCs are larger than HCCs with

less advanced liver disease (Fig. 1). Well-differentiated

HCCs cannot grow easily because well-developed fibrous

septa are obstacles for their growth (Fig. 1c, d). Moderately

and poorly differentiated HCCs share larger areas in the

cancer nodule. In such advanced HCCs, stromal invasion

shows a crossing pattern (Fig. 3a) that severely deforms

and shifts the pre-existing fibrous septa. In cases with early

stage of chronic liver disease, well-differentiated HCC can

grow larger because there is no need to deform such pre-

existing fibrous tissue. The developmental process, or

tumor growth, of HCCs in livers with early and advanced

stages of chronic liver disease is summarized in Table 3.

Clinical stage (curability) of HCC patients

Finally, the clinical stage (curability) of the HCC patients

should be considered from the pathologist’s and the clini-

cian’s perspectives.

Pathologists should evaluate the histological features of

noncancerous liver tissue, as well as the cancer tissue itself,

because noncancerous tissue is closely related to the gross

features of HCC and its developmental process. Both the

grade of malignancy of the tumor itself and the stage of the

chronic liver disease of noncancerous tissue influence the

curability or prognosis of the patient. As shown in Fig. 8,

Table 3 Developmental process of HCCs

HCC in a liver with early stage of chronic liver disease HCC in a liver with advanced stage of chronic liver disease

Well HCC [ Mod/Poor HCC Well HCC \ Mod/Poor HCC

Indistinct nodular pattern Distinct nodular pattern

HCC can grow without deforming pre-existing fibrous stroma HCC grows with deforming thick fibrous stroma

Stromal invasion: Well HCC vs. pre-existing portal tracts Stromal invasion: Mod. Poor HCC vs. thickened fibrous septa

Comparison of stages of chronic liver diseases of non-cancerous tissue

HCC: hepatocellular carcinoma, Well: well differentiated, Mod.: moderately differentiated, Poor: poorly differentiated

Fig. 8 Clinical stage (curability) of hepatocellular carcinoma (HCC).

The clinical stage (or curability) of HCC should be estimated by

evaluating both the grade of malignancy of the cancer nodule and the

stage of chronic liver disease of noncancerous tissue
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the clinical stage (curability, prognosis) can be classified by

the slanted lines. This concept corresponds well with the

clinical classification that evaluates both the grade of

malignancy of HCC and the function of noncancerous

liver, that is, BCLC staging system, CLIP score, and JIS

score [38–40].

From this point of view, early HCCs with an indistinct

margin are true HCCs with early stage and good prognosis.

Their grade of malignancy is low and the noncancerous

liver tissue is in the early stage of chronic liver disease. In

addition, small HCCs with purely well-differentiated fea-

tures in advanced cirrhosis can also be another type of early

HCCs even if they have a distinct margin. This needs to be

discussed in future studies.

Finally, the author sincerely hopes that this article will

help in daily practical clinical application and better

understanding of early HCCs.
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