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INTRODUCTION 

Hepatocellular carcinoma (HCC) is the sixth most common 

cancer in the world and the third most common cause of cancer 

mortality. Furthermore, Korea is one of the countries with high 

prevalence.1 HCCs are diagnosed by invasive methods, such as 

biopsy, and non-invasive methods, including imagings and tumor 

markers. Since percutaneous biopsy can cause several problems, 

such as bleeding due to liver dysfunction given that HCC patients 

often have cirrhosis, difficulties in tumor targeting, and tumor 

seeding,2 non-invasive methods are preferred in the diagnosis 

of HCCs. Non-invasive methods include imaging diagnosis such 

as computed tomography (CT) and magnetic resonance imaging 

(MRI), and tumor markers, such as alpha-fetoprotein. The great 

advances made recently in the imaging diagnosis and the results 

from the studies of these imaging methods have led to changes in 

the guidelines for HCC diagnosis. We reviewed the changes of the 

imaging guidelines in HCC diagnosis according to advances in the 

imaging techniques during the last decade.

European Association for the Study of the Liver 
(EASL) guideline in 2000 and Korean Liver Can-
cer Study Group (KLCSG) guideline in 2003

European Association for the Study of the Liver (EASL) guideline 
on clinical management of HCC in 2000 (Fig. 1). 3

1. Radiological criteria : two coincident imaging technique

 - Focal lesion >2 cm with arterial hypervascularization

2.   Combined criteria: one imaging technique associated with 

AFP

 - Focal lesion >2 cm with arterial hypervascularization

 - AFP levels >400 ng/mL

	 •		Four	techniques	considered	:	US,	spiral	CT,	MRI	and	angi-

ography
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Korean Liver Cancer Study Group (KLCSG) guideline in 2003 (Fig. 2). 4

1. Risk factors such as HBV, HCV, and Liver cirrhosis

2.  AFP levels ≥400 ng/mL: one imaging technique compliant 

with HCC

3.  AFP levels <400 ng/mL: two imaging techniques compliant 

with HCC

	 •		Three	techniques	are	available	:	Multiphasic	spiral	CT,	Dy-

namic MRI, and arteriography

According to the algorithms for liver nodule, which were sug-

gested by EASL in 2000, HCCs are diagnosed based on the nodule 

size, AFP, and radiologic examination. The KLCSG suggested  simi-

lar guidelines analogous to that of EASL, except that HCCs were 

diagnosed based on imaging and AFP regardless of tumor size. 

The imaging techniques specified in KLCSG guideline were multi-

phasic spiral CT, dynamic MRI, and angiography. KLCSG adopted 

multiphasic spiral CT and dynamic MRI in its guideline according 

to their high sensitivities and specificities. The sensitivity and 

specificity of multiphasic spiral CT were 61-87.7% and 91%. Fur-

ther, dynamic MRI showed 91-100% sensitivity in tumors larger 

than 2 cm, while 35-71% sensitivity in tumors less than 2 cm.5-9 

In the cohort study10 of HCCs larger than 1 cm and diagnosed by 

KLCSG guideline, the sensitivity, specificity and positive predictive 

value were 95.1%, 73.9%, and 93.7%, respectively. In addition, 

the result that there were no differences in sensitivity, specificity 

and positive predictive value according to tumor size, supported 

the KLCSG guidelines algorithm for HCC diagnosis that excluded 

tumor size as diagnostic criteria.

Figure 1.  Surveillance and diagnostic algorithm for liver nodule of European Association for 
the Study of the Liver (EASL) guideline on clinical management of hepatocellular carcinoma in 
2000 (Adopated from Bruix J et al3).

Cirrhotic patients (US+AFP/6 m)
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Figure 2. Diagnostic algorithm for liver nodule 
of Korean Liver Cancer Study Group (KLCSG) 
guideline in 2003.
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American Association for the Study of Liver 
Diseases (AASLD) guideline on the manage-
ment of HCC in 2005 (Fig. 3). 11

1.  Nodules found on ultrasound surveillance that are smaller 

than 1 cm should be followed with ultrasound at intervals 

from 3-6 months. 

2.  Nodules of 1-2 cm found on ultrasound screening of a cir-

rhotic liver should be investigated further with two dynamic 

studies, either CT scan, contrast ultrasound or MRI with 

contrast. If the appearances are typical of HCC (i.e., hyper-

vascular with washout in the portal/venous phase) in two 

techniques, the lesion should be treated as HCC. 

3.  If the nodule is larger than 2 cm at initial diagnosis and 

has the typical features of HCC on one dynamic imaging 

technique, biopsy is not necessary for the diagnosis of HCC. 

Alternatively, if the AFP is >200 ng/mL, biopsy is also not 

required.

4.  If the vascular profile on imaging is not characteristic or if the 

nodule is detected in a non-cirrhotic liver, biopsy should be 

performed.

5.  If the biopsy is negative for HCC, patients should be followed 

by ultrasound or CT scanning at 3-6 monthly intervals, until 

the nodule either disappears, enlarges, or displays diagnostic 

characteristics of HCC. 

A guideline that diagnosed HCC according to tumor size, imag-

ing	studies,	and	AFP	was	suggested	by	the	AASLD	in	2005.	Com-

pared to the EASL guideline, it was noteworthy that the impor-

tance of imaging studies increased while that of biopsy decreased. 

When the HCCs diagnosed by only imaging studies and AFP with-

out biopsy were compared with those of resected specimens, the 

positive predictive value was more than 95%.12,13 As venous wash-

out in the delayed portal/venous phase was added as typical 

features	of	HCC	in	the	AASDL	guideline,	the	diagnostic	accuracy	

increased	furthermore.	Unlike	the	EASL	guideline	in	2000,	which	

had suggested biopsy in the patients with 1-2 cm sized tumors, re-

gardless	of	their	imaging	features,	the	AASLD	guideline	suggested	

diagnosing HCCs without biopsy if their appearances were typical 

in two different imaging techniques. This change in the guidelines 

represents the increased importance of imaging techniques and 

the decreased importance of biopsies.

Figure 3.  Diagnostic algorithm for hepatocellular carcinoma of American Association for the Study of Liver Diseases 
(AASLD) practice guidelines on the management of HCC in 2005 (Adopted from Bruix J et al11).
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The cut-off level of AFP to diagnose HCC was lowered from 400 

ng/mL, which was recommended in the 2000 EASL conference, to 

200	ng/mL	in	the	AASLD	guidelines.	Although	AFP	is	 frequently	

used as screening and diagnostic measures, it is considered to be 

an inadequate test for screening. Trevisani et al14 reported that the 

cut-off level of 200 ng/mL with sensitivity 22.4% and specificity 

66-97% was superior to the cut-off level of 400 ng/mL with sen-

sitivity 17.1% and specificity 60-96%. Torzilli et al12 reported that 

sensitivity, specificity and positive predictive value for HCC diag-

nosis were nearly 99% with the cut-off level of 200 ng/mL. Thus, 

the cut-off level of AFP for HCC diagnosis was lowered from 400 

ng/mL	to	200	ng/mL	in	2005	AASLD	guideline.

New guidelines for hepatocellular carcinoma 
diagnosis

With the progression in the diagnostic imaging techniques, 

Korean Liver Cancer Study Group (KLCSG), American Association 

for	 the	Study	of	Liver	Disease	(AASLD),	Asia-Pacific	Association	

for the Study of the Liver (APASL), and European Association for 

the Study of the Liver (EASL), published new guidelines for HCC 

diagnosis since 2009. 

Korean Liver Cancer Study Group (KLCSG) guideline in 2009 (Fig. 4). 15

1.  When nodules are detected in ultrasound surveillance in a 

high risk group for HCC (positive for hepatitis B or C virus, 

or liver cirrhosis), dynamic contrast enhancement CT or MRI 

should be performed for the diagnosis.

	 •		If	the	serum	AFP	level	is	≥200 ng/mL in high-risk patients, 

typical characteristic of HCC in either dynamic contrast en-

hancement CT or dynamic contrast enhancement MRI lead 

to the diagnosis of HCC. 

		 •		If	 the	serum	AFP	level	 is	<200	ng/mL,	two	or	more	posi-

tive findings of 1) dynamic contrast enhancement CT, 2) 

dynamic contrast enhancement MRI or 3) hepatic arterial 

angiography would lead to the diagnosis of HCC. 

		 •		When	a	tumor	of	2	cm	or	 larger	 in	patients	with	 liver	cir-

rhosis has typical characteristic of HCC in dynamic contrast 

enhancement CT or MRI, one could diagnose it as HCC 

regardless of the serum AFP levels. 

	 •		The	 lesion	does	not	satisfy	 the	above	criteria	or	 shows	

atypical findings of HCC, biopsy should be performed for 

the diagnosis.

2.  If nodules of high risk patients are smaller than 1 cm, which 

diagnosis may not be verified by a radiologic or histologic ex-

amination, a tumor marker test and ultrasonography should 

be performed several times, repeatedly, in an interval of 

three to six months, monitoring for any increase in the size 

and the level of tumor marker. 

	 •		Typical	characteristics:	arterial	hypervascularity	with	wash-

out in the portal/venous phase

American	Association	 for	 the	Study	of	Liver	Disease	 (AASLD)	
guideline in 2010 (Fig. 5).16

1.  Nodules larger than 1 cm found on ultrasound screening of 

a cirrhotic liver should be investigated further with either 

Figure 4. Diagnostic algorithm for liver 
nodule of Korean Liver Cancer Study 
Group (KLCSG) practice guidelines for the 
management of HCC in 2009. 

Liver nodule+(Risk factor: HBV+, HCV+, Liver cirrhosis)
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enhancement CT or MRI, regardless of serum AFP level
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4-phase multidetector CT scan or dynamic contrast enhanced 

MRI. 

	 •		If	the	appearances	are	typical	of	HCC,	the	lesion	should	be	

treated as HCC.

	 •		If	the	findings	are	not	characteristic	or	the	vascular	profile	

is not typical, a second contrast enhanced study with the 

other imaging modality should be performed, or the lesion 

should be biopsied.

2.  Nodules found on ultrasound surveillance that are smaller 

than 1 cm should be followed with ultrasound at intervals 

from 3-6 months. 

3.  If the biopsy is negative for patients with HCC, the lesion 

should be followed by imaging at 3-6 monthly intervals, until 

the nodule either disappears, enlarges, or displays diagnostic 

characteristics of HCC. If the lesion enlarges but remains 

atypical for HCC a repeat biopsy is recommended.

	 •			Typical characteristics : hypervascularity in the arterial 

phase with washout in the portal venous or delayed phase

Asia-Pacific Association for the Study of the Liver (APASL) 
guideline in 2010 (Fig. 6).17

1.  Typical HCC can be diagnosed by imaging regardless of the 

size if a typical vascular pattern, i.e., arterial enhancement 

with portal-venous washout, is obtained on dynamic CT, dy-

namic	MRI,	or	contrast	enhanced	ultrasonography	(CEUS).

2.  Nodular lesions show an atypical imaging pattern, such as 

iso- or hypo-vascular in the arterial phase or arterial hyper-

vascularity alone without portal-venous washout, should 

undergo	further	examinations	such	as	SPIO	MRI	or	CEUS.	

European Association for the Study of the Liver (EASL) guideline 
in 2012 (Fig. 7).18

1.  In cirrhotic patients, nodules less than 1 cm in diameter de-

tected by ultrasound should be followed every 4 months the 

first year and with regular checking every 6 months thereaf-

ter.

2.  In cirrhotic patients, diagnosis of HCC for nodules of 1-2 

cm in diameter should be based on non-invasive criteria or 

biopsy-proven pathological confirmation. A second biopsy is 

recommended in case of inconclusive findings, or growth or 

change in enhancement pattern identified during follow-up

3.  In cirrhotic patients, nodules more than 2 cm in diameter can 

be diagnosed for HCC based on typical features on one im-

aging technique. In case of uncertainty or atypical radiologi-

cal findings, diagnosis should be confirmed by biopsy.

4.  Non-invasive criteria can only be applied to cirrhotic patients 

Figure 5. Diagnostic algorithm for suspected hepatocellular carcinoma (HCC) of American Association for the 
Study of Liver Diseases (AASLD) practice guideline on the management of HCC in 2010 (Adopted Bruix J et al16).
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and are based on imaging techniques obtained by 4-phase 

MDCT	scan	or	dynamic	contrast-enhanced	MRI.	Diagnosis	

should be based on the identification of the typical hallmark 

of HCC. While one imaging technique is required for nodules 

beyond 1 cm in diameter, a more conservative approach with 

2 techniques is recommended in suboptimal settings.

	 •			Typical	hallmark:	hypervascular	 in	the	arterial	phase	with	

washout in the portal venous or delayed phases.

Compared with the 2003 KLCSG guideline, the changes in the 

2009 KLCSG guideline were 

1)  Cut-off value of AFP was lowered from 400 ng/mL to 200 

ng/mL. 

2)  Tumor which is 2 cm or larger and with typical characteristics 

of HCC in dynamic contrast enhancement CT or MRI could 

be diagnosed as HCC regardless of the serum AFP level in 

the patients with liver cirrhosis on the basis that a few re-

ports6,7,19 suggested that the diagnostic accuracy of HCC on 

imaging was 100% with tumors 2 cm or larger.

Also, according to the result20 that the tumor showing a typical 

contrast pattern on a single imaging modality should be diag-

nosed	as	HCC,	2010	AASLD	guideline	suggested	that	nodules	of	1	

cm or larger could be diagnosed with HCC by one typical imaging. 

AFP	was	excluded	from	the	diagnostic	criteria	in	the	2010	AASLD	

guideline because the sensitivity of AFP for HCC diagnosis was 

lower than that of ultrasonography in tumors less than 3 cm, and 

the combination of AFP and ultrasonography was not cost-effec-

tive due to the increased false positive rate. However, based on 

the randomized controlled trial that surveillance with AFP coupled 

with ultrasonography reduced the mortality of HCC,21 the claim 

that AFP should be included in the HCC surveillance guidelines of 

AASLD	is	gaining	a	lot	of	support.22 Thus, whether AFP should be 

included in the guideline will have to be concluded by a large ran-

domized controlled trial.

According to the 2010 APASL guideline, HCC is diagnosed by 

dynamic imaging technique regardless of the tumor size and AFP. 

When the arterial enhancement is not definite in the dynamic con-

trast	enhance	CT	or	MRI,	contrast	enhanced	ultrasound	(CE-US)	

can be helpful in diagnosing HCC.23,24 As the HCC nodule has few-

Figure 6.  Diagnostic algorithm for hepatocellular carcinoma (HCC) of Asian Pacific Association for the Study of the 
Liver (APASL) consensus recommendations on HCC (Adopted from Omata M et al17).
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er kupffer cells than the non-tumor tissue, HCC can be diagnosed 

by	CEUS	and	SPIO-MRI,	using	contrast	 taken	up	by	the	Kupffer	

cells. As biopsy and tumor marker were excluded from the HCC 

diagnosis algorithm and a positive result in just one radiologic ex-

amination lead to the diagnosis of HCC, the significance of imag-

ing technique has further grown in the 2010 APASL guideline. 

The 2012 EASL guideline, published lately, is similar to the 2010 

AASLD	guideline.	AFP	is	not	included	as	a	surveillance	nor	a	diag-

nostic tool, and HCC can be diagnosed by one imaging technique. 

However, in suboptimal settings, where the technology at disposal 

or the local skills are not at the high-end level, this guideline rec-

ommends using at least two coincidental techniques because of 

high rates of false positive diagnosis above 10%.25 On the other 

hand, the pathologic diagnosis is recommended for the cases with 

inconclusive or atypical imaging appearance in cirrhotic livers and 

for all nodules developing in non-cirrhotic livers.  

In the recent guidelines for HCC diagnosis, the importance in 

biopsy and AFP have reduced and that of imaging has increased 

based on the high accuracy of up to date radiologic modalities. 

Tumors less than 1 cm is very difficult to diagnose, and therefore, 

they are screened by ultrasound at the interval of 3-6 months in 

many cases. However, in Korea, the consensus on the diagnosis 

of HCC less than 1 cm by using mutidetector row computed to-

mography	 (MDCT)	and	hepatocyte	specific	 contrast	MRI	were	

achieved. Therefore, guidelines on the diagnosis of the tumors 1 

cm or smaller is expected to be developed in the future.

Imaging techniques for HCC diagnosis

With the advancement in the imaging techniques, various ra-

diologic examinations are used for the diagnosis of HCC. 

Contrast	enhanced	ultrasonography	(CEUS)	can	diagnose	HCC	

by using contrast with microbubble that provide contrast between 

HCC nodule and hepatic parenchyma. Because of hemodynamic 

characteristics	of	HCC,	CEUS	shows	enhancement	at	the	arterial	

phase and wash-out at portal and delayed phase, similar to that 

of the contrast enhanced CT and MRI. According to Forner et al,26 

Dai	et	al,27 Trillaud et al,28 and Hatanaka et al,29 the diagnostic 

performance	of	CEUS	was	similar	 to	 that	of	MDCT	or	dynamic	

MRI. Furthermore, unlike iodinated contrast agents for CT and 

gadolinium	chelates	for	MR	imaging,	US	contrast	agents	are	not	

cleared by the kidneys and are very safe with a low incidence of 

side-effects. However, since a comprehensive assessment of the 

whole liver parenchyma cannot be accomplished during the short 

Figure 7. Diagnostic algorithm and recall policy of European Association for the Study of the Liver (EASL) guideline in 2012. *One imaging 
technique only recommended in centers of excellence with high-end radiological equipment. †Hepatocellular carcinoma (HCC) radiological 
hallmark : Arterial hypervascularity and venous/late phase washout  (Adopted from European Association for the Study of the Liver18).
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duration of the arterial phase, CT or MR imaging are still manda-

tory for proper intrahepatic staging of the disease.30 

In	multi-detector	row	CT	(MDCT),	the	number	of	detector	row	

has	been	 increased	 from	single	detector	 row	CT	 (SDCT)	 to	64	

or 128. Increased detector row allows faster acquisition, thinner 

slices and repetitive imaging during multiple perfusion phases af-

ter contrast material injection. This made it possible to reconstruct 

three dimensional or multiplane imaging and the higher spatial 

and	temporal	resolution	of	the	MDCT	has	led	to	the	achievement	

of a higher detection rate.31 The sensitivity of HCC diagnosis was 

increased	from	37-54%	of	SDCT	to	65-79%	of	MDCT.19 

The most commonly used contrast in the dynamic MRI is the 

extracellular contrast, gadolinium. After intravenous administra-

tion, gadolinium distributes in the extracellular space, exhibits 

no tissue specificity, and is excreted by the kidneys. HCC can be 

diagnosed by triphasic imaging acquired during the arterial, portal 

and delayed phase, based on the differences in the hemodynam-

ics of tumor and non-tumor. In addition, the detection rate of 

HCC is increasing after the invention of the hepatocyte specific 

contrast agent such as Gadobenate (Gd-BOPTA), gadoxetic acid 

(Gd-EOB-DTPA)	and	reticuloendothelial	agent	that	are	taken	up	

by Kupffer cells, such as SPIO (superparamagnetic iron oxide). 

Hepatocyte specific contrasts distribute in the extracellular space 

and are excreted by kidney like gadolinium in the early phase after 

administration. However, they help to detect HCC by increasing 

the contrast between tumor and non-tumor as they are taken up 

by hepatocyte and excreted by biliary system in the late phase. 

SPIO is a reticuloendothelial contrast agent that is taken up by the 

Kupffer cells and its signal intensity is reduced in the T2-weighted 

image. HCC nodule lacks Kupffer cell activity hence fail to take up 

SPIO. Therefore, HCC lesion will show high signal intensity com-

pared to normal liver after SPIO administration and this technique 

will be particularly helpful in diagnosing hypovascular HCCs. 

The sensitivity and specificity for HCC diagnosis, through the 

review	of	several	literatures,	were	60%	and	93%	in	US,	68%	and	

93% in CT, 81% and 85% in MRI, respectively, and MRI showed 

the highest specificity.32 However, the diagnostic sensitivity of 

each imaging technique depends on the size of the tumor. The 

sensitivity of CT and MRI for HCC was more than 90% in tumor 

of 2 cm or larger, 61-65% and 80-92% in tumor between 1 and 

2 cm, 10% and 34-71% in tumor less than 1 cm, respectively. The 

smaller the tumor size, more difficult it is to diagnose HCC.

CONCLUSION

Many advances have been made in the diagnosis of HCC during 

the recent ten years or so, with the imaging technique at the core 

of such advances. With the progression in the imaging techniques, 

such as ultrasonography, CT, and MRI and the accumulation of 

experiences of the radiologists, the accuracy in the diagnosis of 

HCC along with the significance of the diagnostic imaging has 

increased, whereas the importance of tumor marker and invasive 

method such as biopsy has declined. In this regard, many changes 

have been made in the guideline of HCC diagnosis. Though tumor 

with less than 1 cm-size is still recommended to be kept followed-

up regularly without definite diagnosis, a new guideline is apt to 

be developed in the near future through continuous investigation 

and discussion.

Conflicts of Interest
The authors have no conflicts to disclose.

 
REFERENCES

1. Ferlay	J,	Shin	HR,	Bray	F,	Forman	D,	Mathers	C,	Parkin	DM.	Esti-

mates of worldwide burden of cancer in 2008: GLOBOCAN 2008. 

Int J Cancer 2010;127:2893-2917.

2. Stigliano	R,	Marelli	L,	Yu	D,	Davies	N,	Patch	D,	Burroughs	AK.	Seed-

ing following percutaneous diagnostic and therapeutic approaches 

for hepatocellular carcinoma. What is the risk and the outcome? 

Seeding risk for percutaneous approach of HCC. Cancer Treat Rev 

2007;33:437-447.

3. Bruix J, Sherman M, Llovet JM, Beaugrand M, Lencioni R, Bur-

roughs AK, et al. Clinical management of hepatocellular carcinoma. 

Conclusions of the Barcelona-2000 EASL conference. European As-

sociation for the Study of the Liver. J Hepatol 2001;35:421-430.

4. Park JW; Korean Liver Cancer Study Group and National Cancer 

Center. Practice guideline for diagnosis and treatment of hepatocel-

lular carcinoma. Korean J Hepatol 2004;10:88-98.

5. Peterson MS, Baron RL, Marsh JW Jr, Oliver JH 3rd, Confer SR, Hunt 

LE. Pretransplantation surveillance for possible hepatocellular carci-

noma in patients with cirrhosis: epidemiology and CT-based tumor 

detection rate in 430 cases with surgical pathologic correlation. 

Radiology 2000;217:743-749.

6. Krinsky	GA,	Lee	VS,	Theise	ND,	Weinreb	JC,	Morgan	GR,	Diflo	T,	et	

al. Transplantation for hepatocellular carcinoma and cirrhosis: sen-

sitivity of magnetic resonance imaging. Liver Transpl 2002;8:1156-

1164.

7. Zacherl J, Pokieser P, Wrba F, Scheuba C, Prokesch R, Zacherl 



266

Clin Mol Hepatol
Volume_18  Number_3  September 2012

http://www.e-cmh.orghttp://dx.doi.org/10.3350/cmh.2012.18.3.258

M, et al. Accuracy of multiphasic helical computed tomography 

and intraoperative sonography in patients undergoing orthotopic 

liver transplantation for hepatoma: what is the truth? Ann Surg 

2002;235:528-532.

8. Bhartia B, Ward J, Guthrie JA, Robinson PJ. Hepatocellular carcino-

ma in cirrhotic livers: double-contrast thin-section MR imaging with 

pathologic correlation of explanted tissue. AJR Am J Roentgenol 

2003;180:577-584.

9. Noguchi Y, Murakami T, Kim T, Hori M, Osuga K, Kawata S, et al. 

Detection	of	hepatocellular	carcinoma:	comparison	of	dynamic	MR	

imaging with dynamic double arterial phase helical CT. AJR Am J 

Roentgenol 2003;180:455-460.

10. Park JW, An M, Choi JI, Kim YI, Kim SH, Lee WJ, et al. Accuracy of 

clinical criteria for the diagnosis of hepatocellular carcinoma with-

out biopsy in a Hepatitis B virus-endemic area. J Cancer Res Clin 

Oncol 2007;133:937-943.

11. Bruix J, Sherman M; Practice Guidelines Committee, American As-

sociation	for	the	Study	of	Liver	Diseases.	Management	of	hepato-

cellular carcinoma. Hepatology 2005;42:1208-1236.

12. Torzilli G, Minagawa M, Takayama T, Inoue K, Hui AM, Kubota K, 

et al. Accurate preoperative evaluation of liver mass lesions without 

fine-needle biopsy. Hepatology 1999;30:889-893.

13. Levy	 I,	Greig	PD,	Gallinger	S,	Langer	B,	Sherman	M.	Resection	of	

hepatocellular carcinoma without preoperative tumor biopsy. Ann 

Surg 2001;234:206-209.

14. Trevisani	F,	D’Intino	PE,	Morselli-Labate	AM,	Mazzella	G,	Accogli	E,	

Caraceni P, et al. Serum alpha-fetoprotein for diagnosis of hepato-

cellular carcinoma in patients with chronic liver disease: influence 

of HBsAg and anti-HCV status. J Hepatol 2001;34:570-575.

15. Korean Liver Cancer Study Group and National Cancer Center, 

Korea. Practice guidelines for management of hepatocellular carci-

noma 2009. Korean J Hepatol 2009;15:391-423.

16. Bruix J, Sherman M; American Association for the Study of Liver 

Diseases.	Management	of	hepatocellular	carcinoma:	an	update.	

Hepatology 2011;53:1020-1022.

17. Omata M, Lesmana LA, Tateishi R, Chen PJ, Lin SM, Yoshida H, 

et al. Asian Pacific Association for the Study of the Liver consen-

sus recommendations on hepatocellular carcinoma. Hepatol Int 

2010;4:439-474.

18. European Association for Study of Liver; European Organisation for 

Research and Treatment of Cancer. EASL-EORTC clinical practice 

guidelines: management of hepatocellular carcinoma. Eur J Cancer 

2012;48:599-641.

19. Kim	SH,	Choi	BI,	Lee	JY,	Kim	SJ,	So	YH,	Eun	HW,	et	al.	Diagnostic	

accuracy of multi-/single-detector row CT and contrast-enhanced 

MRI in the detection of hepatocellular carcinomas meeting the mi-

lan criteria before liver transplantation. Intervirology 2008;51(Suppl 

1):52-60.

20. Sangiovanni A, Manini MA, Iavarone M, Romeo R, Forzenigo LV, 

Fraquelli M, et al. The diagnostic and economic impact of contrast 

imaging techniques in the diagnosis of small hepatocellular carci-

noma in cirrhosis. Gut 2010;59:638-644.

21. Zhang BH, Yang BH, Tang ZY. Randomized controlled trial of 

screening for hepatocellular carcinoma. J Cancer Res Clin Oncol 

2004;130:417-422.

22. Marrero JA, El-Serag HB. Alpha-fetoprotein should be included 

in the hepatocellular carcinoma surveillance guidelines of the 

American	Association	for	the	Study	of	Liver	Diseases.	Hepatology	

2011;53:1060-1061; author reply 1061-1062.

23. Wen	YL,	Kudo	M,	Zheng	RQ,	Ding	H,	Zhou	P,	Minami	Y,	et	al.	

Characterization of hepatic tumors: value of contrast-enhanced 

coded phase-inversion harmonic angio. AJR Am J Roentgenol 

2004;182:1019-1026.

24. Hatanaka	K,	Kudo	M,	Minami	Y,	Ueda	T,	Tatsumi	C,	Kitai	S,	et	al.	

Differential	diagnosis	of	hepatic	tumors:	value	of	contrast-enhanced	

harmonic sonography using the newly developed contrast agent, 

Sonazoid. Intervirology 2008;51(Suppl 1):61-69.

25. Sersté T, Barrau V, Ozenne V, Vullierme MP, Bedossa P, Farges O, 

et al. Accuracy and disagreement of computed tomography and 

magnetic resonance imaging for the diagnosis of small hepatocel-

lular carcinoma and dysplastic nodules: role of biopsy. Hepatology 

2012;55:800-806.

26. Forner	A,	Vilana	R,	Ayuso	C,	Bianchi	L,	Solé	M,	Ayuso	JR,	et	al.	Di-

agnosis of hepatic nodules 20 mm or smaller in cirrhosis: Prospec-

tive validation of the noninvasive diagnostic criteria for hepatocel-

lular carcinoma. Hepatology 2008;47:97-104.

27. Dai	Y,	Chen	MH,	 Fan	ZH,	Yan	K,	Yin	 SS,	 Zhang	XP.	Diagnosis	

of small hepatic nodules detected by surveillance ultrasound in 

patients with cirrhosis: Comparison between contrast-enhanced 

ultrasound and contrast-enhanced helical computed tomography. 

Hepatol Res 2008;38:281-290.

28. Trillaud H, Bruel JM, Valette PJ, Vilgrain V, Schmutz G, Oyen R, et 

al. Characterization of focal liver lesions with SonoVue-enhanced 

sonography: international multicenter-study in comparison to CT 

and MRI. World J Gastroenterol 2009;15:3748-3756.

29. Hatanaka K, Kudo M, Minami Y, Maekawa K. Sonazoid-enhanced 

ultrasonography for diagnosis of hepatic malignancies: comparison 

with contrast-enhanced CT. Oncology 2008;75(Suppl 1):42-47.

30. Lencioni R, Piscaglia F, Bolondi L. Contrast-enhanced ultrasound in 

the diagnosis of hepatocellular carcinoma. J Hepatol 2008;48:848-

857.

31. Luca A, Caruso S, Milazzo M, Mamone G, Marrone G, Miraglia 

R,	et	 al.	Multidetector-row	computed	 tomography	 (MDCT)	 for	

the diagnosis of hepatocellular carcinoma in cirrhotic candidates 

for liver transplantation: prevalence of radiological vascular pat-

terns and histological correlation with liver explants. Eur Radiol 



267

Do Seon Song, et al. 
Changes of HCC guidelines

http://www.e-cmh.org http://dx.doi.org/10.3350/cmh.2012.18.3.258

2010;20:898-907.

32. Colli	A,	Fraquelli	M,	Casazza	G,	Massironi	S,	Colucci	A,	Conte	D,	

et al. Accuracy of ultrasonography, spiral CT, magnetic resonance, 

and alpha-fetoprotein in diagnosing hepatocellular carcinoma: a 

systematic review. Am J Gastroenterol 2006;101:513-523.


