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Abstract

The natural history of hepatocellular carcinoma is variable. In many patients the tumor has a long-lasting subclinical
incubation period and often grows as a solitary mass to a size at which it can be detected by ultrasound. In other
patients, however, the onset of the tumor is multinodal with great variations in the growth rates. Prognostication of
patients with hepatocellular carcinoma takes into account the size and number of tumor nodes and their relation to the
portal veins, and the degree of liver impairment.

Keywords: Hepatocellular carcinoma (HCC); cirrhosis; abdominal ultrasound; computed tomography; magnetic resonance;
alpha-fetoprotein.

Introduction cirrhosis has led to an increasing number of cancers

detected early in the form of small nodules that first

Hepatocellular carcinoma (HCC) is a major healtQppear as well-differentiated tumours and proliferate

problem worldwide, due to its high incidence (approx: : . - .
imately 600000 new cases in 2000), and high rates along with gradual dedifferentiatié?. A sizable number

. . L o . tumours arising in cirrhotic livers seem to occur
mortality!t. The identification that chronic liver disease : sing In cir ) )
. . . in a multicentric distribution and a certain proportion
is the relevant risk factor for this tumour, has made . .
. . . . them may arise from dysplastic noduf8s HCCs
surveillance campaigns aimed at early detection of HC

. : . . ._ranging from 1 to 2 cm in size may present with a
possible and surveillance is now universally recognis E)rous capsule and/or fibrous septa in contrast with
to be the practical approach for improving treatment o S cap P o
HCC patient&). The few cases (less than 5%) of Hcd)ther.mmstmc'.[ nodular small cancers that have indistinct
that do not develop on the background of chronic livd['argins despite the fa(_:t that such tum_ours are cle_arly
disease present late and usually have poor chances S?GCted as hypoechoic or hyperechmc focal lesions
curd?. The understanding of the natural history of HC@" ultrasound (US) examination. The latter have been
is hampered by the variability of the tumour, which i£onsidered as ‘carcinomia situ’ of the liver due to the
influenced by the co-occurrence of multiple co-morbiditf:PSence of mvasmns[ér};to the portal vein branches and
factors in the same patient as well as by the presence/dfahepatic metastases Minute HCCs of the indistinct

multiple distinct cell lines in the liver that may develoghodular type are difficult to differentiate from high grade
into liver cell cancelf!. dysplastic nodules. The majority of small (less than

1.5 cm) HCCs of the indistinct nodular type are not
detected as hypervascular tumours by contrast imaging,
whereas distinct nodular type tumours almost invariably
show hypervascular features during the arterial phase of
The concept of early cancer has been evolving durirggntrast imaging. A combination of the lack of fibrosis
the last two decades. Surveillance of patients wittapsule and reduced number of unpaired arteries per

Early cancer
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square millimetre in tumours measuring less than 1.5 cirognostic Inde®?, the modified TNM'U, a French
accounts for many false negative diagnoses of HCC wisitoring systeftZl and a German score systBfl. Since
contrast imaging. staging scores developed thus far reflect differences
in demographic features of the patients seen locally,
expertise and treatment algorithms adopted in different
Tumour prognostication centres, one wonders whether it is worth attempting to
reach consensus on a single model for staging HCC.
The outcome of curative treatments is greatly inﬂuencqq'om a clinical point of view, it appears mandatory that

by accurate staging of HCC. Tumour dedifferentiatioprognostication of liver cancer should always incorporate
and vascular invasion by tumour cells have constantieatment-dependent variabf¥s.

emerged as independent predictors of shortened survival

in .patients undergoing hep_atic resection or transplafiaple 2 Cancer of the Liver Italian Program (CLIP)

tation for HCC. As the size and number of HCGstaging classification of hepatocellular carcinoma

nodes are the best clinical surrogates predicting tumo(@LIP 1998)

dedifferentiation and vascular invasion, survival of HCC ,
. . . L . Score  Tumour morphology Child-Pugh AFRd/dl) Vascular

patients is predicted by criteria combining tumour invasion

characteristics, functional status and liver function. In

the Barcelona Clinic Liver Cancer (BCLC) staging ° U':)i?tohi“:i‘f‘/r:r‘r’(’% A <400 No
classification, the functional status of the patient and the;  yuitinodular>50% B ~400 Yes
liver status are measured by the Performance Status and of the liver

Child-Pugh score system, respectiVly The Barcelona 2  Massive c — —

classification comprises four stages that select the best

candidates for the best therapies available, i.e. from early

tumour stage (Stage A), which includes asymptomatic Natural history of the tumour

patients with small tumours suitable for radical therapies,

to late tumour stage (Stage D), which includes patienl$1e tumour size when HCC is first detected does not
with untreatable disease (Table 1). predict the course of the disease in all cases. In fact,

the median time of doubling volume for a small HCC

] .
Table 1 The Barcelona Clinic Liver Cancer Staging may range from 1 '.[O 20 monFHé. The tumour is a
Classification of patients with hepatocellular carci- clinically indolent disease during the early phases of

nomalél growth, whereas in advanced stages it often presents with
painful hepatomegaly and/or jaundice. In the majority of
Staging Performance  Tumour stage Child-Pugthatients with compensated cirrhosis under surveillance,
status HCC is first detected as a single node (Table 3). The
(A) Early 0 ?ing(lje<53cm, A&B multinodular pattern of the tumour appears to be more
(8) Intermediate 0 [‘;ng;ulgg‘o dular pgp COmmon in patients with mgltlplg aetlologlcal_ factors
(C) Advanced 1-9 vascular invasion agp thaninthose with a single aetiological fadft. Primary
extrahepatic spread and secondary HCCs may be differentiated by matching
(D) End-stage 3-4 Any of the above C  radiological and histopathological findings on explanted

or resected livers, only. Distinction between these two
The Cancer of the Liver Italian Program (CLIP) systengonditions bears important clinical implications, since
allocates points for four variables that affect progncsecond primary tumours appear to be less aggressive
sis including Child-Pugh stage, tumour morphologithan metastatic tumours and recur less frequently after
features (single, multiple or massive tumour), serumblation than the former tumoufdl. The growth pattern
alpha-fetoprotein (AFP) level and portal vein thrombosisf HCC varies greatly from one tumour to another and
(Table 2J9). Although this scoring system has beemay have clinical implications, since it influences the
partially validated and is easy to use, the CLIP scohoice and outcome of treatments. Slowly expanding
has suboptimal sensitivity for tumour invasiveness, sintemours??! are more commonly seen in Caucasian and
patients with a score of 0 may have from 0% to 50% dhsian patients than in South African patients who have
their liver replaced by HCC. Since the score is definitivelgnore fast growing, replacing type tumolf8. Further
skewed towards more severely affected patients whosemplicating the assessment of tumour course is that
disease is not amenable to curative treatment, too masgme HCC nodes have constant rates of growth during
patients with a CLIP score of 0 will not meet currentlyfollow-up, while others either have a declining growth
accepted criteria for surgery or locoregional ablation afte in the late phases of follow-up or, after an initial
the tumour which have been proven to be efficacious phase of resting, increase in volume exponentittly
patients in whom there is one tumour node of less thdrhis great diversity of the tumour growth patterns makes
5 cm in sizé?. In recent years, other staging systemthe predictive power of the size of the tumour at diagnosis
have been proposed including the Chinese Universitypt absolute and explains why prognostication in HCC
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Table 3 Prevalence of single, small nodes of hepatocellular carcinoma (HCC) detected during surveillance
programs with abdominal ultrasound (US) of patients with compensated cirrhosis

Study Patients with cirrhosis US periodicity (months) H&Gear (%) Single HCG<5 cm (%)
Okaet al. 1990161 140 3 6.5 82
Colomboet al. 1991171 447 12 3.2 54
Cottoneet al. 199418 147 6 4.4 83
Bolondi et al. 2001(1°] 313 6 4.1 80

patients can more reliably be obtained by combining single small tumour were left untreated or missed
tumour size with liver function. radical treatments compared to previous periods (46%
One controversial issue that has important clinicals. 38% vs. 26%), and fewer patients treated with
implications is the presence of microscopic vessélepatic resection or locoregional ablative therapies died
invasion by the tumour that is considered direct evidenoé causes unrelated to cancer (35%, 25%, 0%). The gain
of intrahepatic metastasis. Although macroscopic venoimssurvival of cirrhotic patients developing a HCC during
invasion seen with CT or MR scans is a well-establishetie last 5 years was likely to be the consequence of
prognostic indicator and is one of the variables in thienproved management of the tumour and complications
pathologic staging of HCC, the clinical significance o6f cirrhosis.
microscopic venous invasion in patients with operable
HCC, remains unclear. Patients with microscopic venous
invasion have higher serum levels of AFP, a larger tumour
size and more nodules lacking a fibrous cap$tle
Interestingly, up to 40% of explanted tumours less thany; parkin DM, Bray F, Ferlay J, Pisani P. Estimating the world
2 cm show microscopic venous invasion, a feature that cancer burden: Globocan 2000. Int J Cancer 2001; 94: 153-6.
overestimates the actual risk of tumour recurrence in2] Bruix J, Sherman M, Llovet JMet al Clinical management

; ; ; ; of hepatocellular carcinoma. Conclusions of the Barcelona-
patients with tumours less than 5 cm undergomg liver 2000 EASL Conference, Barcelona, September 15-17, 2000. J

: 4,25
transplantatioff4 25, Hepatol 2001; 35: 421-30.

[3] Bralet MP, Regimbeau JM, Pineau & al. Hepatocellular
carcinoma occurring in nonfibrotic liver: epidemiologic and

histopathologic analysis of 80 French cases. Hepatology 2000;
Treatment of early cancer as part of the 32: 200-4.

natural history of HCC [4] Sell S. Cellular origin of hepatocellular carcinoma. Semin Cell
Dev Biol 2002; 13: 419-24.

With better understanding of the natural history of HCC, [5] K_ojiro M. Pathology of early hepatocellular carcinoma: progres-
. . . sion from early to advanced. Hepatogastroenterology 1998; 45:
management of patients with this tumour has greatly ;593 5
improved worldwide. To this end, surveillance with [6] International Working Party. Terminology of nodular hepatocel-
abdominal ultrasound has been of strategic importance, lular lesions. Hepatology 1995; 22: 983-93.
since advances in HCC management can only comé’] Kour_o M. The evoll_Jtlon of patholpglcfeatures of hepatocellular
f t t t of v di d It Th carcinoma. In: Viruses and liver cancer, Zuckerman AJ,
rom rea_men of early diagnosed sma um_ours' . e Mushahwar IK , eds. Amsterdam: Elsevier, 2002: 113-22.
re-analysis of a cohort of 417 HCC-free patients with [g] Liovet JM, Bru C, Bruix J. Prognosis of hepatocellular
compensated cirrhosis who had been under prospective carcinoma: the BCLC staging classification. Semin Liver Dis
surveillance for 148 months, showed a fall in liver- " #iggém: 329;;3- Lver lalian (CLIP) Investigators. A
- . . - e e Cancer of the Liver Italian Program nvestigators.
related morta“ty rates in _HCC patients identified b_etween new prognostic system for hepatocellular carcinoma: a retrospec-
first quinquennium (1986-1991) to 37% in the secondLo] Leung TW, Tang AM, Zee Bt al. Construction of the Chinese
(1991-1996) and 10% in the third (1997-2001) (first University Prognostic Index for hepatocellular carcinoma and

s ; _ . comparison with the TNM staging system, the Okuda staging
vs. second, ns; first vs. thirgy = 0.0009; second vs. system, and the Cancer of the Liver Italian Program staging

References

third, p = 0.018) in parallel with a reduction in yearly system: a study based on 926 patients. Cancer 2002; 94: 1760-9.
mortality of treated patients (34%, 28% and 5%; firsf11] Henderson JM, Sherman M, Tavill &t al AHPBA/AJCC
vs. second, ns; second vs. third, = 0.036; first vs. consensus conference on staging of hepatocellular carcinoma:

; _ 26] ; : : consensus statement. HPB 2003; 5: 143-250.
third, p = 0'0024)[ - During the last quinquennium Chevret S, Trinchet JC, Mathieu Bt al. A new prognostic

. ; ’ 12]
of surveillance, there was a Sh”ct.Of more p{:ltlents fror_rﬁ classification for predicting survival in patients with hepatocel-
surgery towards the less aggressive locoregional ablative lular carcinoma. Groupe d’Etude et de Traitement du Carcinome
techniques, favoured by the application of stringent  Hepatocellulaire. J Hepatol 1999; 31: 133-41. '
criteria for patient selection for hepatic resection and th&1 Rabe C, Lenz M, Schmitz \ét al An independent evaluation
. . . . of modern prognostic scores in a central European cohort of
limited availability of donated organs for treating HCC 120 patients with hepatocellular carcinoma. Eur J Gastroenterol

with liver transplantation. In addition, fewer patients with Hepatol 2003; 15: 1305-15.



88 M Colombo

[14] Colombo M, Sangiovanni A. The strategic role of staging in the[20] Fasani P, Sangiovanni A, De Fazioe€al. High prevalence of
treatment of HCC. Hepatology 2004; 39: 552—-3. multinodular hepatocellular carcinoma in patients with cirrhosis

[15] Okazaki N, Yoshino M, Yoshida Tet al. Evaluation of the due to multiple etiological factors. Hepatology 1999; 29: 1704—7.
prognosis for small hepatocellular carcinoma based on tumoj21] Kumada T, Nakano S, Takedat al. Patterns of recurrence after
volume doubling time. A preliminary report. Cancer 1989; 63: initial treatment in patients with small hepatocellular carcinoma.
2207-10. Hepatology 1997; 25: 87-92.

[16] Oka H, Tamori A, Kuroki Tet al. Prospective study oé- [22] Franco D, Capussotti L, Smadja @t al. Resection of
fetoprotein in cirrhotic patients monitored for development of hepatocellular carcinomas. Results in 72 European patients with
hepatocellular carcinoma. Hepatology 1994; 19: 61-6. cirrhosis. Gastroenterology 1990; 98: 733-8.

[17] Colombo M, de Franchis R, Del Ninno & al. Hepatocellular  [23] Anthony PP. Primary carcinoma of the liver. A study of 282 cases
carcinoma in Italian patients with cirrhosis. N Engl J Med 1991; in Ugandan Africans. J Pathol 1973; 110: 37-48.

325: 675-80. [24] Tsai TJ, Chau GY, Lui WYet al Clinical significance of

[18] Cottone M, Turri M, Caltagirone Met al. Screening for microscopic tumor venous invasion in patients with resectable
hepatocellular carcinoma in patients with Child’s A cirrhosis: hepatocellular carcinoma. Surgery 2000; 127: 603-8.

a 8 year prospective study by ultrasound and alphafetoproteif25] Mazzaferro V, Regalia E, Doci Rt al. Liver transplantation
J Hepatol 1994; 21: 1029-34. for treatment of small hepatocellular carcinomas in patients with
[19] Bolondi L, Sofia S, Siringo St al. Surveillance programme cirrhosis. N Engl J Med 1996; 334: 693-9.

of cirrhotic patients for early diagnosis and treatment of[26]

hepatocellular carcinoma: a cost effectiveness analysis. Gut
2001; 48: 251-9.

Sangiovanni A, Del Ninno E, Fasanid® al. Increased survival
of cirrhotic patients with a hepatocellular carcinoma detected
during surveillance. Gastroenterology 2004; 126: 1005-14.



