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Abstract

The ultrasonographic characteristics of hepatocellular carcinomas (HCC) were investigated.
Four typical features of HCCs, “mosaic internal echo pattern”, ”halo”, lateral shadow” and “’pos-
terior echo enhancement”, were not recognized in minute HCCs smaller than 2 cm in diameter.
These characteristics developed as the tumors grew. Only hypoechoic space-occupying lesions
can be considered as small HCCs. In differentiating small HCCs from hypoechoic non-malignant
space-occupying lesions in the cirrhotic liver, the ratios of short to long dimensions of the le-
sions seemed to be important since the ratios of HCCs were significantly larger than those of
non-malignant lesions. The fact that 3 hyperechoic small HCCs could not be diagnosed even by
celiac arteriography has suggested to us that ultrasonically guided biopsies should be performed
in order to differentiate from small hemangiomas. Serum alpha-fetoprotein (AFP) levels of 1/3
of the patients with HCCs were below 100 ng/ml, indicating that it is impossible to detect small
HCCs only by measuring serum AFP.
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The ultrasonographic characteristics of hepatocellular carcinomas (HCC) were
investigated. Four typical features of HCCs, “mosaic internal echo pattern”,
“halo”, “lateral shadow” and “posterior echo enhancement”, were not recognized in
minute HCCs smaller than 2 cm in diameter. These characteristics developed as the
tumors grew. Only hypoechoic space-occupying lesions can be considered as small
HCCs. In differentiating small HCCs from hypoechoic non-malignant space-occupy-
ing lesions in the cirrhotic liver, the ratios of short to long dimensions of the
lesions seemed to be important since the ratios of HCCs were significantly larger
than those of non-malignant lesions. The fact that 3 hyperechoic small HCCs could
not be diagnosed even by celiac arteriography has suggested to us that ultra-
sonically guided biopsies should be performed in order to differentiate from small
hemangiomas. Serum alpha-fetoprotein (AFP) levels of 1/3 of the patients with
HCCs were.below 100 ng/ml, indicating that it is impossible to detect small HCCs
only by measuring serum AFP.

Key words :

Hepatocellular carcinoma (HCC) usually

develops in the cirrhotic liver,

and is one

of the most prevalent malignancies in Japan
(1). The frequency seems to be increasing
concomitantly with advances in therapy for

liver cirrhosis.

very poor — 21.5% survival

The overall prognosis is
in 1 year
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(2) — probably because radical resections of

large HCCs are impossible due to deteri-

orated liver functions. Therefore, the im-
portance of detecting small HCCs has been
stressed for complete healing. In recent ad-
vances in computed tomography (CT), ultra-
sonography (US) and celiac arteriography
(CA) have made easy to detect small HCCs
in the cirrhotic liver (3-5). Among these
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procedures real-time US is the most useful
for localizing small HCCs (6-8), and peri-
odic examinations by this method are routine-
ly carried out in patients with liver cirrhosis
in order to find HCCs when they are as
small as possible. Although many papers
have focused on US findings of HCCs (9-11),
the sizes of the tumors have been relatively
large. In the present paper, therefore, dif-
ferences in ultrasonographic characteris-
tics of HCCs of various sizes were ana-
lyzed, and the features of small HCCs less
than 2 cm in diameter, which have been des-
ignated as small liver cancer by the Liver
Cancer Study Group of Japan (12), were
compared to those of non-malignant lesions
of the same size.

Subjects and Methods

Forty-four cases of small space-occupying le-
sions (SOLs) less than 2e¢m in diameter in-
cluding HCCs, hemangiomas and non-malignant le-
sions, detected by US, and 55 HCCs diagnosed
by CA were encountered from January 1984 to
December 1986 in the First Department of Inter-
nal Medicine, Okayama University Medical School.
All cases of hemangiomas and non-malignant SOLs
were followed at least 18 months after the first
detection by US. Diffuse type HCCs were omitted
from this study.

The diagnostic criteria of small SOLs were set
as follows: HCCs (16 cases), tumors diagnosed
by CA or SOLs which increased in sizes during
the follow-up period and were finally confirmed to
be HCCs by either CA or surgery. Hemangiomas
(19 cases), those hyperechoic SOLs diagnosed by
CT and/or CA or those which did not enlarge
during the following observation period. Non-mali-
gnant lesions (9 cases), hypoechoic lesions found
in the cirrhotic liver in which characteristics of
HCC were not obtained by CA and no tumor
growth was recognized during the period.

Scanning in this study was performed with a
Hitachi EUB 20 with a 3.5 MHz linear type probe
or EUB 40 with a 3.5 or 5.0 MHz convex type
probe. The US findings were judged by 4 ex-
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aminers experienced in interpreting US images.
Serum alpha-fetoprotein (AFP) levels were deter-
mined by RIA method. Statistical analysis was
carried out by Student’s i-test.

Results

Diagnosis of small HCCs. Among 16
cases of small HCCs less than 2 ¢m in diam-
eter, 13 with a hypoechoic internal pattern
were confirmed by CA, 1 of 3 cases which
showed a hyperechoic pattern was confirmed
by CT-arteriography and the remaining 2
were diagnosed by tumor growth during the
follow-up period. CA and portography were
performed in 7 cases of 9 non-malignant
small SOLs, and characteristic findings of
HCC (neovascularity and tumor stain by CA
and shadow defect in portography) were not
recognized in any of cases. Furthermore,
during an 18-month follow-up period, the
sizes of the lesions were unchanged in 8,
and 1 of them disappeared. Of 19 hemangio-
ma patients, CA was carried out in 6 cases
with chronic liver diseases, and the diagno-
sis was confirmed. Thirteen other patients
without liver diseases were followed-up at
least 18 months, during which time the size
of the tumor did not change.

Characteristic US findings of HCCs ac-
cording to size. HCCs were divided into 3
groups according to size; 16 cases of tu-
mors less than 2.0 em in diameter, 23 of
2.1-3.0 em, and 32 of 3.1-5.0 cm. With
increasing size of tumor, the internal echo
pattern changed from a hypoechoic homoge-
neous to an iso- or hyperechoic mosaic
pattern. Only 2 small HCCs less than 2 cm
in diameter showed a heterogeneous inter-
nal echo pattern. Other characteristic US
features of HCCs generally observed, such
as “halo”, “lateral shadow” and “posterior
echo enhancement” were not recognized in
any of the small HCCs. The percentages of
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Fig. 1 Typical ultrasonographic changes of hepatocellular carcinomas (HCC) during tumor growth. A: Asmall HCC
less than 2 em in diameter which appears as a low space occupying lesion. B: An HCC with 2.5 cm in diameter
which has a heterogeneous internal echo pattern, unclear halo, lateral shadow and posterior echo enhancement. C: An
HCC larger than 3 em in diameter with the 4 typical ultrasonographic characteristics.

Fig. 2 A non-malignant lesion in the liver and a small hepatocellular carcinoma (HCC) smaller than 2 ecm in
diameter. The non-malignant lesion (left) is elliptic and the HCC (right) is globular.

Table |  Ultrasonographic findings of hepatocellular car-

cinomas during their growth appearance of these 3 characteristics in-
creased with increasing size of tumor (Ta-
- - - ble 1), and among these 3 characteristics,
2<_§ ég 2532)) (Z)E g; géz?} development of “halo” was the most fre-
3.5 32 25(78) 4(13) 12(38) quent and diagnostically important. Typi-
cal changes in US characteristics of HCC

a: Number of cases. duri h debi d in Fig. 1
: Posterior echo enhancement. uring tumgr growth are depicted 1n Ig. 1.
c: Percentage is shown in parentheses. Companson Of US featu’fes Of small non-

Size (cm) No” Halo Lateral shadow PEE®
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malignant SOLs and HCCs less than 2 cm in
diameter. Since small HCCs lack the 4

[_*ﬁ characteristic US findings of HCCs, other
differences between small HCCs and non-
1.00 000000 = malignant SOLs were investigated. We have

noticed that all HCCs seemed round, while
6 of 9 non-malignant lesions were elliptic.
Therefore, the sizes of both types of lesions
were measured, and ratios of the short to
long dimension were calculated. The ratios
- in non-malignant and HCCs were 0.71+0.11
and 0.9210.07, respectively, suggesting
that HCCs were more globular than non-ma-
lignant lesions. The difference between the
ratios was statistically significant (Figs. 2
and 3).
0.50 }= - Hyperechoic small HCCs. Three among
16 small HCCs with a hyperechoic internal
pattern are shown in Fig. 4. Although their
spherical shape, irregular margin and slight-
ly heterogeneous internal echo pattern sug-
0.00 gested that 2 of them were HCCs, all cases
NM HCC were very difficult to distinguish from small
(9) (18) hemangiomas because no informations were
obtained by CA. One hyperechoic HCC was
space occupying lesions in the liver less than 2 cm in diagnosed as HCC by CT-arteriography, and

diameter. NM, Non-malignant lesion (9 cases). HCC, it was surgically resected. The following
Hepatocellular carcinoma(16 cases). *, p < 0.001

*e %m0

0.75 |~

Ratio (Short/Long)

A\
W\

Fig. 3 Ratios of the short to long dimension of small

Fig. 4 Hyperechoic small hepatocellular carcinomas. Cases 1 and 2 show a irregular-marginal spherical shape with
heterogeneous internal echo pattern. Case 3 shows a clearly discriminated margin with homogeneous internal pat-
tern. Case 1 was diagnosed by CT-arteriography, and cases 2 and 3 were diagnosed by tumor growth.
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Fig. 5
hepatocellular carcinoma.
shown in a clear cell carcinoma.

5.5 X 15).

Histological findings of a hyperechoic small
Marked fatty

deposition is
(Hematoxyllin-Eosin,

histological examination revealed marked fat-
ty deposition in a clear cell carcinoma
(Fig. 5).

Serum AFP levels in patients with HCCs
of various sizes. Serum AFP levels in pa-
tients with HCCs ranged widely from very
low to 10000 ng/ml irrespective of tumor
size. The percentages of patients with rela-
tively low serum concentrations below 100
ng/ml were 33, 52 and 34% among patients
with HCCs less than 2 cm in diameter, 2.1-
3.0 cm and 3.1-5.0 em, respectively. This
result indicates the difficulties in detecting
HCCs in cirrhotic patients by measuring se-
rum AFP concentrations alone (Fig. 6).

Discussion

Although serial determination of serum
AFP has generally been useful for the de-
tecting of HCCs in cirrhotic patients (13-
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Fig. 6 Serum alpha-fetoprotein levels in patients with

hepatocellular carcinomas of various sizes. A clear cor-

relation between the levels and tumor sizes was not
observed.

15), this study has clarified that levels were
below 100 ng/ml are found in approximately
1/3 of HCC patients. Furthermore, the
transient fall in serum elevated AFP in HCC
patients (16) should be also mentioned.
Since the employment of real-time US
scanning for detecting HCCs in cirrhotic
patients, resectable small HCCs have been
increasing in number (3). However, it has
been revealed that typical US findings of
HCCs, such as “mosaic internal echo pat-
tern”, “halo”, “lateral shadow” and “pos-
terior echo enhancement” were not recogniz-
ed in minute HCCs smaller than 2cm 'in
diameter. These features become apparent
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as the tumors enlarge, usually to larger than
3 cm in diameter. These natural and serial
changes in US findings of HCCs have recent-
ly observed in one patient who denied any
treatment (17). It should be emphasized that
small HCCs less than 2 cm in diameter can
be detected only as hypoechoic masses with
globular shapes, and no characteristics of
HCCs are found by US examination. The
exact diagnosis should be positively con-
firmed by other methods, including ultra-
sonically guided aspiration biopsy or cytolo-
gy (18-20).

The criterion we assumed for defining
small non-malignant SOLs was probably ap-
propriate because the sizes did not change
even in 5 of 9 patients who have been fol-
lowed-up longer than 42 months since the
first detection. Gotoh et al. have reported
that the overall diagnostic accuracy of US,
CT and CA in foci lesions of HCCs less than
1lcm in diameter was only 45% by all 3
methods, and in HCCs of 1-2 ¢m, their sen-
sitivities were 56, 81 and 56%, respec-
tively (21). Therefore, it seems to be im-
portant to find differences in US features
between malignant and non-malignant lesions
smaller than 2 ¢m in diameter. The signifi-
cant difference between malignant and non-
malignant lesions in the ratios of short and
long dimension (8 of 9 non-malignant SOLs
showed a ratio of less than 0.80) indicates
that the exact ratio should be calculated rou-
tinely. Although precise diagnoses of non-
malignant lesions were not made in this
study, the lesions may be regenerative nod-
ule, focal nodular hyperplasia or hepato-
cellular pseudotumor as reported by Nagasue
et al. (10).

Tanaka et al. have reported that 3 hyper-
echoic masses among 23 relatively small
HCCs showed fatty deposition or severe di-
lated sinusoidal space (22). Chen et al.
have also reported that one of 13 small
HCCs was hyperechoic, and they have sug-
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gested that severe tumor necrosis resulted
in hyperechoic in US (4). Among their 13
HCCs, 3 cases were histologically of the
clear cell carcinoma type. One of our 3
hyperechoic HCCs which was resected also
showed marked fatty metamorphosis in a
clear cell carcinoma, suggesting that fatty
change contributes more to the hyperechoic
picture in US than glycogen deposition.

The most impressive fact in this study
was that all 3 small hyperechoic HCCs could
not be diagnosed even by CA. In differential
diagnosis of hyperechoic HCCs from small
hemangiomas, Majima ei al. have recently
emphasized the importance of “bright loop
phenomenon”, which can be observed with
5.0 or 7.5 MHz probe and which corre-
sponds the marginal fatty depositions of
HCCs (23). A previous report, however,
indicated the difficulty in differentiating be-
tween hyperechoic lesions, like HCC, he-
mangioma, liver cell adenoma, focal nodular
hyperplasia and metastatic tumor, by US
alone (24). Therefore, further examinations
by CT-arteriography and/or needle biopsy
should be carried out with strong suspicion
of small HCCs when small hyperechoic SOLs
are found in the cirrhotic liver and not diag-
nosed as hemangiomas by either CT or CA.
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