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Background: Surveillance for hepatocellular carcinoma (HCC) is recommended for patients at risk of developing HCC.

However, the pattern of surveillance in clinical practice is unclear.

Objective: To assess the adherence of surveillance program in the detection of HCC and to determine the prevalence of
HCC in the at-risk patients who were on surveillance in Ramathibodi Hospital.

Material and Method: Retrospective descriptive study of at-risk patients, who were followed in the liver clinic at Ramathibodi
Hospital between January 1, 2007 and December 31, 2012. Clinical data were collected from electronic medical records
and radiologic data were extracted from the radiology database (PACS). The US findings of focal liver lesion were analyzed
for number, size, location, and echogenicity. When focal liver lesions suggestive of HCC were detected on ultrasonography,

dynamic contrast enhanced CT or MRI was used to diagnose HCC. On CT/MRI, focal lesions were considered to be HCC
when hypervascularity in the arterial phase and washout in the portal venous or delayed phase was found.

Results: Nine hundred seven patients with risk(s) for HCC underwent ultrasound surveillance. The mean number of
ultrasound examinations per patient was 4.7+2.2 scans during the course of follow-up. The mean total adherence time was
37.0£17.1 months. The median time interval between each ultrasound examination was 8.4 months (range: 1.1-63.0 months).

Focal liver lesions were detected in 161 of 907 patients (17.8%). No new focal liver lesion was detected at less than 3-month

interval. The majority of patients were evaluated further by MRI (n = 99; 62.3%) or by CT scan (n = 33; 20.8%). The period
prevalence of HCC in patients who received US surveillance was 3.5% (32 patients in 907 patients). Most of patients with

HCC were male (71.9%) and the major risk factor was chronic hepatitis B (50.0%). Twenty-one of 32 patients (65.6%) had
normal serum AFP levels. Most HCC's (75.0%) were detected at 8-month interval. The cumulative percentage of HCC's
detected at 6-month and 12-month surveillance intervals were 11.1% and 70.4%, respectively. The median tumor size was
22.5 mm, ranging from 12-134 mm. At the time of HCC diagnosis, eight patients (25.0%) had HCC within BCLC very early
stage (by size criteria) and 19 patients (59.4%) were in BCLC early stage.

Conclusion: Although there were irregular surveillance intervals in our clinical practice, the overall adherence of patients
to surveillance was acceptable, with the period prevalence of HCC 3.5% and the majority discovered in the early stage.
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Hepatocellular carcinoma is a complex
disease associated with many risk factors and cofactors.

entered into surveillance programs. The objective of
surveillance is identification of an HCC at the earliest

Approximately 70% to 90% of patients with HCC have
an established background of chronic liver disease and
cirrhosis, with major risk factors for developing
cirrhosis including chronic infection with hepatitis B
virus (HBV), hepatitis C virus (HCV), alcoholic liver
disease, and nonalcoholic fatty liver disease (NAFLD)
(), Patients at-risk for developing HCC should be
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possible stage when treatment has the highest chance
of cure. Early stage disease includes patients with
preserved liver function (Child-Pugh A and B) with
solitary HCC or up to three nodules <3 cm in size®.
The early detection of HCC is critical for improving
patient outcomes particularly in this era of improved
surgical techniques, for resection and transplantation,
and other alternative therapeutic options, such as
transcatheter chemoembolization and radiofrequency
ablation (RFA)®.

Surveillance for HCC is widely practiced and
is recommended for certain at-risk groups by American
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Association for the Study of Liver Disease (AASLD)
and European Association for the Study of the Liver
(EASL) guidelines®*. Ultrasonography (US) is the
first line investigation for surveillance, as it has
relatively low cost, non-invasive and is widely
available. Ultrasound surveillance as it is currently
practiced has an acceptable sensitivity of 65% to 80%
and specificity of more than 90% in detecting focal
liver lesions. Tumor size significantly affects the
sensitivity of US in detecting HCC. Sensitivity ranges
from 42% for lesions smaller than 1 cm to 95% for
tumors of larger size®.

The current guideline from the National
Cancer Institute (Thailand) 2011© and the American
Association for the Study of Liver Disease 2010
(AASLD) recommend surveillance for HCC with
ultrasonography at 6-month intervals. A surveillance
interval of six to 12 months has been proposed based
on tumor doubling times. Nodules larger than 1 cm
found on ultrasound screening of a cirrhotic liver
should be investigated further with either 4-phase
multidetector CT scan or dynamic contrast enhanced
MRI. If the appearances are typical of HCC (i.e.,
hypervascular in the arterial phase with washout in the
portal venous or delayed phase), the lesions should be
treated as HCC.

The extent and result of using HCC
surveillance in Ramathibodi Hospital, a tertiary care
teaching hospital in Thailand, are unknown. The
present study would address two main issues
concerning ultrasound surveillance for HCC. The first
was to assess the adherence of surveillance program.
The second was to determine the prevalence of HCC
in at-risk patients who received surveillance.

Material and Method
Study design

We conducted a descriptive study using
retrospective data of at-risk patients from the liver
clinic, Department of Internal Medicine, Faculty of
Medicine Ramathibodi Hospital, who were followed
between January 1,2007 and December 31,2012. The
study was approved by the Ethics Committee on
Human Rights Related to Research Involving Human
Subjects, Faculty of Medicine Ramathibodi Hospital,
Mahidol University. Informed content was waived.

Study population

The patients with HBV carrier, chronic
hepatitis B virus (HBV), chronic hepatitis C virus
(HCV), alcoholic liver disease, nonalcoholic fatty liver
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disease (NAFLD), hepatobiliary autoimmune disease,
and cirrhosis of other etiologies were eligible for
inclusion into the study. Patients included in the study
had to be at least 18 years of age and had at least two
ultrasound examinations during the six years. Patients
with HCC who had undergone a previous curative
resection and were undergoing surveillance during the
period of study were also included. Measurements and
data were obtained at the time of diagnosis of HCC.

Data collection

Patient characteristic

Data were collected from electronic medical
records, included patient characteristic, laboratory
tests, HCC diagnoses, and treatment. Patient
characteristics included age, gender, risk for HCC,
health insurance and attendance in liver clinic.
Laboratory data include dates and results of serum AFP.

Radiologic data

Data were extracted from the radiology
database (PACS). Radiologic data included dates, type
(US, CT scan and MRI) and result of abdominal
imaging. The US findings of focal liver lesion were
analyzed for number, size, location (in hepatic lobes),
echogenicity on the basis of the difference in
echogenicity between the lesion and the surrounding
liver parenchyma, as well as the background liver
parenchyma.

Abdominal ultrasound examination

Abdominal ultrasonography was performed
by board certified radiologist with ultrasound devices
and 5.0-MHz transducers. Scans were generally
performed according to the standard scanning protocol.
Examinations were limited to gray-scale assessment.

Radiological diagnosis of HCCs

When focal liver lesions suggestive of HCC
were detected on ultrasonography, dynamic contrast
enhanced CT or MRI were ordered. On CT/MRI,
a focal lesion was considered to be HCC when
hypervascularity in the arterial phase and washout in
the portal venous or delayed phase. If the CT/MRI
findings were not characteristic or the vascular profiles
were not typical, the lesions were biopsied.

Definitions of very early and early stage HCCs
Very early HCC and early HCC were
classified according to the BCLC staging system by
size criteria and number of tumors. Performance status
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of the patients and Child-Pugh score are not included
in our classification. The very early HCC was defined
as single HCC <2 cm, and early stage HCC was defined
as single HCC less than 5 cm or 3 HCCs <3 em™.

Calculation of surveillance interval

The surveillance interval was defined as the
time between the ultrasound examination that first
detected a new focal liver lesion and the immediately
previous ultrasound surveillance with negative finding.
Total adherence time was defined as time between the
first and the latest ultrasound surveillance.

Statistical analysis

Statistical analyses were performed using
the software STATA version 13 (StataCorp, 2013).
Baseline data were descriptively summarized, and
assessment of differences was completed by using the
Student’s t-test and Chi-squared method. All statistical
significance was assess at the 0.05 level. Means,
median, and standard deviations were computed for
all continuous data. Categorical data were summarized
by using frequencies and percentage.

Results
Baseline characteristics

Between 2007 and 2012, 907 patients with
risk for HCC had received ultrasound surveillance. The
mean age was 56.6+12.3 years with male predominance
(54.6%).

The largest proportion of patients were
chronic hepatitis B (60.9%), followed by chronic
hepatitis C (15.6%), NAFLD (7.3%) and alcoholic
liver cirrhosis (6.9%). The minority of the patients had
other diagnosis: cryptogenic cirrhosis (2.2%) and
several patients had multiple risk factors. Fourteen
patients (1.5%) had a previous diagnosis of HCC and
underwent surgical resection. Baseline characteristics
of 907 patients were shown in Table 1.

During the surveillance, focal liver lesions
were detected in 161 patients of 907 (17.8%). Most of
these patients were men (n = 105; 65.2%) and had a
mean age of 58.5+10.6 years. The major risk factor in
patients who had focal liver lesion was chronic hepatitis
B (n =92, 57.1%), followed by chronic hepatitis C.
Patients who had focal liver lesion were significantly
older (58.5+£10.6) than patients who did not have
focal liver lesion (56.2+12.6, p-value = 0.031). Most
of patients with NAFLD and cryptogenic cirrhosis were
not found focal liver lesion (p-value =0.010 and 0.041,
respectively).
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Surveillance interval and tumor size at detection

The focal liver lesions were detected by first
ultrasound examination in 23 patients. Among the
remaining 884 patients, new focal liver lesions were
detected in 138 patients (15.6%) on subsequent
examinations.

The mean number of ultrasound examinations
per patient was 4.7+2.2 scans during the course
of follow-up. The mean total adherent time was
37.0£17.1 months. The median time interval
between each ultrasound examination was 8.4 months
(range: 1.1-63.0 months) and the 75" percentile was
11.8 months.

The relationship between the ultrasound
surveillance interval and the number/size of HCC on
among these 138 patients was shown in Table 2. No
new focal liver lesion or HCC was detected in
ultrasound examinations performed less than 3-month
interval. HCCs were mostly detected in patients who
had ultrasound surveillance at 8-month interval
(six patients out of 32 HCC patients: 22.2%). The
largest HCC lesion (128 mm in diameter) was detected
in patient after a 32-month interval.

Focal liver lesions

Two patients of 161 patients were lost to
follow-up after focal liver lesions detected. Among
159 patients, the majority of the patients were
further evaluated by MRI (n=99; 62.3%), or CT scan
(n = 33; 20.7%). Twenty-seven patients (17.0%)
had repeat ultrasound after a short interval. The
characteristics of 159 patients with focal liver lesions

US surveillance for HCC
(n=907)

| |
Focal liver lesions were
detected by 1t US
(n=23)

No focal liver lesions were
detected by 15t US
(n = 884)

No focal lesion were
detected
(n =746)

Focal liver lesions

were detected
(n=138)

Fig.1  Selection of patients.
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Table 1. Baseline characteristic of 907 patients with chronic liver disease stratified by presence of focal liver lesion

Overall (n=907) Focal liver lesion (n =161)* No focal liver lesion (n = 746) p-value

Age (year) 56.6 (12.3) 58.5(10.6) 56.2 (12.6) 0.031

Gender 0.003
Male 495 (54.6%) 105 (21.2) 390 (78.8)
Female 412 (45.4%) 56 (13.6) 356 (86.4)

AFP <0.001
<20 ng/ml 785 (86.6%) 119 (15.2) 666 (84.8)
>20 ng/ml 29 (3.2%) 13 (44.8) 16 (55.2)
No data 93 (10.2%) 29 (31.2) 64 (68.8)

HCC risk factor
Chronic hepatitis B 552 (60.9%) 92 (16.7) 460 (83.3) 0.287
Chronic hepatitis C 141 (15.6%) 26 (18.4) 115 (81.6) 0.816
NAFLD 66 (7.3%) 4(6.1) 62 (93.9) 0.010
Alcoholic liver disease 63 (6.9%) 15 (23.8) 48 (76.2) 0.192
Cryptogenic cirrhosis 20 (2.2%) 7 (35.0) 13 (65.0) 0.041
Multiple risk factors 33 (3.6%) 8(24.2) 25 (75.8) 0.320
Others disease 18 (2.0%) 4(22.2) 14 (77.8) 0.543
HCC post resection 14 (1.5%) 5(35.7) 9 (64.3) 0.076

AFP = alpha-fetoprotein; HCC = hepatocellular carcinoma; NAFLD = nonalcoholic fatty liver disease
Data are presented as number (%) or mean (SD)
* Twenty-three focal liver lesions were detected by first ultrasound examination

Table 2. Surveillance interval and tumor size at detection (n = 138)

Interval Total No. of HCC Diameter (mm) as measured by US
(months) us focal No Detection rate Cumulative Mean SD Range
lesion of US (%) HCC (%)
<3 58 0 0 0.0 0.0 - - -
4 66 4 2 3.0 7.4 26.5 19.1 13-40
5 90 4 1 1.1 11.1 14.0 - -
6 403 14 0 0.0 11.1 - - -
7 512 30 3 0.6 22.2 19.0 7.2 11-25
8 391 18 6 1.5 44 .4 16.0 6.2 10-25
9 266 10 0 0.0 44 .4 - - -
10 233 7 1 0.4 48.2 65.0 - -
11 226 11 3 1.3 59.3 20.3 9.7 12-31
12 264 5 3 1.1 70.4 27.0 19.0 8-46
13 183 8 1 0.5 74.1 52.0 - -
14 112 7 2 1.8 81.5 24.0 4.2 21-27
15 80 5 1 1.3 85.2 24.0 - -
16 68 1 0 0.0 85.2 - - -
17 48 4 1 2.1 88.9 17.0 - -
18-31 234 7 0 0.0 88.9 - - -
32 8 1 1 12.5 92.6 128.0 - -
33-35 13 0 0 0.0 92.6 - - -
36 3 1 1 333 96.3 95.0 - -
>36 21 1 1 4.8 100.0 7.0 - -

US = ultrasonography
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Table 3. Characteristic of 159 patients with focal liver lesions stratified by further investigation

Overall  Follow-up  Further investigation p-value for  p-value
(n=159) n=27) CT MRI FU vs. further for CT
(n=133) (n =99) investigation vs. MRI
Age (year) 58.4(10.6) 56.6(12.7) 59.5(10.5) 58.5(10.0) 0.342 0.603
Gender 0.552 0.172
Male 104 (65.4) 19(18.3) 18(17.3) 67 (64.4)
Female 55 (34.6) 8(14.5) 15(27.3) 32(58.2)
Health insurance 0.184 0.506
Comptroller general department 76 (47.8) 12 (15.8) 14 (18.4) 50 (65.8)
National health care security office 27 (17.0) 2(7.4) 9(33.3) 16 (59.3)
Social security office 11 (6.8) 1(9.1) 3(27.3) 7 (63.6)
Private 45(28.3)  12(26.7) 7(15.5)  26(57.8)
AFP 0.460 0.483
<20 ng/ml 117 (73.6)  23(19.7) 22(18.8) 72(61.5)
>20 ng/ml 13 (8.2) 1(7.7) 4 (30.8) 8 (61.5)
No data 29 (18.2)
No. of focal liver lesions 0.786 0.722
Solitary 121 (76.1)  20(16.5) 26(21.5)  75(62.0)
Multiple 38 (23.9) 7 (18.4) 7(18.4)  24(63.2)
Size of focal liver lesion 0.697 0.019
<l cm 48 (30.2) 9 (18.7) 7(14.6)  32(66.7)
>l cm 111 (69.8) 18(16.2) 26(23.4) 67(60.4)
Background liver parenchyma 0.246 0.169
Normal 9(5.7) 1(11.1) 0(0.0) 8(88.9)
Fatty liver 14 (8.8) 5(35.7) 1(7.1) 8(57.1)
Parenchymatous disease 27 (16.9) 5(18.5) 4(14.8) 18 (66.7)
Cirrhosis 109 (68.6) 16 (14.7)  28(25.7)  65(59.6)

Data are presented as number (%) or mean (SD)

stratified by further investigation methods are shown
in Table 3.

The final radiologic diagnosis of all 159 focal
liver lesions is shown in Table 4. Seventy-one lesions
were hyperechoic, 50 lesions were hypoechoic, and
38 lesions were mixed echoic. HCCs were found in
32 patients (20.1%). Of these, nine were hyperechoic,
10 were hypoechoic, and 13 were mixed echoic. The
largest subgroup of focal liver lesions (n =39, 24.5%)
detected during surveillance ultrasound were considered
to be pseudolesions, and were not present in the further
CT scan or MRI. Twenty nodules (12.6%) remained
indeterminate but stable over the course of follow-up.
At the end of follow-up, two patients were confirmed
as metastatic lung cancer and one patient was confirmed
as adenocarcinoma (possibly cholangiocarcinoma or
metastasis).

Among 39 patients who had focal liver lesion
smaller than 1 cm and underwent further investigation
(CT or MRI), three patients (7.7%) had diagnosis of
HCC by typical imaging findings on MRI, 14 patients
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(35.9%) had pseudolesions. Twenty-two patients
(56.4%) had benign lesions. These three HCC patients
subsequently received curative treatment with surgical
resection or RFA.

Among 111 patients who had focal lesion
larger than 1 cm in diameter, most of the patients
underwent further investigation (83.8%) and
29 patients were diagnosed of HCC. Eighteen patients
(16.2%) were kept under follow-up US examination.
Among these patients, five patients (27.8%) still had
undetermined nature of the lesion on follow-up
US examination. The follow-up US examinations
suggested abnormal fat accumulation in four patients
and hepatic hemangiomas in two patients. The focal
liver lesions were not detected in the subsequent
follow-up US in seven patients.

Hepatocellular carcinoma

The period prevalence of HCC in patients
who received US surveillance was 3.5% (32 patients
in 907 patients). Five HCC patients (15.6%) were
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Table 4. Final radiological diagnosis of focal liver lesions

Table 5. Characteristic of 32 patients with radiological

(n=159) diagnosis of HCC
Diagnosis Total (n=159) Factors Mean (SD) or
HCC 32(20.1) number (%)
Benign lesion Age (year) 60.0 (9.6)
Cirrhotic nodule 31(19.5) Gender
Hemangioma 16 (10.1) Male 23 (71.9)
Abnormal fat accumulation 9(5.7) Female 9(28.1)
Cyst' 3(1.9) Risk factor
Calcified granuloma 2(13) Chronic hepatitis B 16 (50.0)
FNH/adenoma 2(13) Chronic hepatitis C 8 (25.0)
Other benign lesion 2(1.3) Multiple risk factor 2(6.3)
Other malignant lesion Cryptogenic cirrhosis 2(6.3)
Adenocarcinoma 1 (0.6) Alcoholic liver disease 1(3.1)
Metastatic lung cancer 2(1.3) NAFLD 1(3.1)
Indeterminate 20 (12.6) HCC post resection 2(6.3)
No lesion 39 (24.5) Serum AFP
FNH = focal nodular hyperplasia <20 ng/ml 21 (65.6)
Data are presented as number (%) >20 ng/ml 6 (18.8)
No data 5(15.6)

detected by first ultrasound examination. HCC
detection was found in twenty-seven (84.4%) patients
in subsequent examinations after an interval of 3.3 to
45.6 months (median = 10.6).

The characteristics of 32 patients with
radiological diagnosis of HCC during the course of
the study were shown in the Table 5. Twenty-one of
32 patients (65.6%) had normal level of serum AFP.
The median tumor size was 22.5 mm, ranging from
12 to 134 mm. Eight patients (25.0%) had HCC size
compatible with very early stage HCC and 19 patients
(59.4%) had size compatible with early HCC. However,
five patients (15.6%) had HCC size compatible with
intermediate to advance stage.

Nine HCC patients underwent surgical
resection, seven patients underwent RFA only,
two patients underwent RFA followed by TOCE and
12 patients received TOCE. The remaining two patients
were lost to follow-up after diagnosis of HCC.

Among 12 patients who received TOCE,
eight patients had small tumor size and were suitable
for curative treatment. The various reasons as to
why they underwent TOCE included poor physical
condition for surgery (three patients), unresectable
tumor at the caudate lobe (one patient), unsafe location
of the tumor to perform RFA (three patients), and
one patient was a candidate for liver transplantation.

Exceptional cases

Among the 907 patients studied, HCC was
first detected not on ultrasonography but on CT in
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Size of the largest lesion (mm) 22.5(12-134)

No. of nodules

1 nodule 22 (68.7)
2-3 nodules 8(25.0)
>3 nodules 2(6.3)
BCLC
Very early stage (1 HCC, <2 cm) 8(25.0)
Early HCC (1 HCC or 3HCC <3 cm) 19 (59.4)
Intermediate to advance stage 5(15.6)
Treatment
Surgical resection 9 (28.1)
RFA 9 (28.1)
TOCE 12 (37.5)
Loss follow-up 2 (6.3)

BCLC=Barcelona Clinic Liver Cancer; RFA=radiofrequency
ablation; TOCE = transarterial oily chemoembolization
Data are presented as number (%) or mean (SD)

one patient and on MRI in two patients (0.3%). CT
and MRI were used in surveillance instead of
ultrasonography in one patient (0.1%) because the
immediately previous ultrasonography had negative
findings despite an elevated serum AFP. In the
remaining two patients (0.2%), CT/MRI was ordered
because of coarse and nodular liver parenchyma. The
interval between the previous ultrasonography and
the CT/MRI was 12 to 75 days. Among these three
patients, two patients had tumor size of 12 and 16 mm
and one patient had multiple HCCs with tumor
thrombus within right portal vein.
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Fig.2 A 78-year-old woman known case of cryptogenic
cirrhosis with serum AFP level of 5.4 ng/ml was
sent to surveillance for HCC. The US of the liver
(A) showed a background cirrhotic liver with a
7-mm hypoechoic hepatic nodule at the hepatic
segment [V. MRI of the liver revealed rapid arterial
enhancement (B), isointense on venous phase (C)
and no hepatocyte-specific agent uptake (D). These
image findings were typical for early HCC and the
patients were treated by radiofrequency ablation.

Discussion

To be useful, any surveillance program must
be implemented well. Unfortunately, there is little data
on HCC surveillance program performance in
Thailand. We found that implementation of HCC
surveillance guidelines was acceptable in our clinical
practice because 75% of the surveillance intervals
were within one year and 50% were between six and
12 months. However, in some cases there were irregular
surveillance intervals. Several factors may contribute
to this observation, including the compliance of
patients toward ultrasound surveillance and the
difficulty in scheduling follow-up ultrasound.

According to a recent meta-analysis by Singal
et al®, which included 13 studies, surveillance with
ultrasound detected the majority of HCC before they
presented clinically, with a pooled sensitivity of
94% and pooled specificity of 94%. Sensitivity and
specificity of ultrasound in our study were approximately
76.2% and 20.1%, respectively.

Not surprisingly, most focal liver lesions in
the present study were found in older and male patients.
On the other hand, a lower frequency of focal liver
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lesions were detected in the patients with NAFLD and
cryptogenic cirrhosis. It is unclear whether this is due
to an actual lower incidence rate (as compared to viral
hepatitis) or due to the difficulty of detecting focal liver
lesion by ultrasound in a background of fatty liver and
severe cirrhosis.

The optimal interval for ultrasound
surveillance is unclear at present. The current guideline
from AASLD recommends surveillance of cirrhotic
patients with ultrasound every six to 12 months. In the
meta-analysis by Singal et al®, their meta-regression
analysis demonstrated a significantly higher sensitivity
for early HCC with ultrasound every six months than
with annual surveillance. The meta-analysis study
suggested that surveillance with ultrasound every six
months was currently the best interval for detecting
early HCC among patients with cirrhosis®. The
retrospective cohort study from Japan also concluded
that ultrasound surveillance at 6-month interval was
appropriate in general for the detection of HCC at a
size smaller than 30 mm®. Another multicenter
randomized trial in France and Belgium? compared
two ultrasonography performed at three months versus
six months in 1,278 patients. The study reported that
ultrasound surveillance, performed every three months,
detected more small focal lesions (<10 mm) than US
every six months. In our practice, the median
surveillance interval was 8.4 months, which was within
the optimal interval. The mean size of detected HCC
was below 20 mm.

It was unclear what the effects of performing
surveillance at 12 months rather than six months
would be from this study. The cumulative percentage
of detected HCC patients was 11.1% and 70.4% at
6-month and 12-month surveillance interval, respectively.
This observation implied that the diagnosis of HCC
in 16 patients (59.3%) were delayed because their
ultrasound examinations were performed after six to
12 months interval, rather than <6 months. However,
the shorter surveillance interval did not seem to provide
further advantage in terms of lesion size (median size
of 13 mm at <6-month interval and 12 mm at >6-month
interval (p-value = 0.89). Therefore, it remains unclear
whether reducing the surveillance to a strict 6-month
interval would be more benefit than 12-month interval
as the median size was already small in both situations.

HCC can be diagnosed radiologically without
the need for biopsy if typical imaging features
were present. Although the AASLD recommended a
contrast-enhanced study for diagnosis of HCC, there
is no recommendation regarding the decision to use
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CT or MRI to evaluate the focal liver lesion. According
to a systemic review of Colli et al®, MRI was more
sensitive than CT in diagnosing HCC (81% vs. 68%).
In our institute, MRI was the most frequently used
investigation, and this was seen across differences in
gender, health insurance, attending physician, serum
AFP level, background liver parenchyma, number, and
size of focal liver lesions. One reason for this may be
because of the new hepatocyte-specific contrast used
at our institution since 2008. Since then, MRI became
more popular than CT scan for the evaluation of focal
liver lesions (increasing from 33.3% to 57.9%).

For lesions smaller than 1 cm, AASLD
recommend close follow-up at 3-month intervals using
the technique that first documented the presence of the
nodule. No detailed investigation is required, because
most of these will be cirrhotic nodules rather than
HCC. In the present study, however, most of the
detected focal liver lesions that were smaller than 1 cm
were not followed according to this recommendation.
The majority of patients (39/48 patients) underwent
CT or MRI rather than sonographic follow-up and most
had diagnosis of benign lesion. This may have been
due to the influence of the interdepartmental conference
and the belief in the superior accuracy of modern
(hepatocyte-specific contrast enhanced) MRI. For
lesions larger than 1 cm in diameter, either MRI or CT
scan should be performed. Unexpectedly, 18 patients
(16.2%) in this group were kept under follow-up with
US examination rather than having cross-sectional
imaging and five patients still had lesions of
undetermined nature on follow-up US, all of which
may have precluded them from the potential benefit of
early HCC detection. The reasons why they had not
proceeded with CT or MRI was not clear.

In the present study, serum AFP level was
normal in more than half of HCC patients (65.63%).
Our findings may indicate that AFP is suboptimal for
screening and ultrasound may be more helpful for early
detection of HCC. Although AFP has been known as
an HCC-specific tumor marker, the usefulness of AFP
in HCC surveillance has been questioned. Reasons for
the suboptimal performance of AFP as a serological
test in the surveillance mode are (1) fluctuating levels
of AFP in patients with cirrhosis might reflect either
flares of HBV/HCYV infection, exacerbation of
underlying liver disease or HCC development and
(2) only a small proportion of tumors at an early stage
(10-20%) present with abnormal AFP serum levels, a
fact that has been recently correlated with a molecular
subclass of aggressive HCCs. By using the usual
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cut-off point of 20 ng/mL, sensitivities and specificities
for detecting all stage of HCC were 41% to 65% and
80% to 94%, respectively!". A recent retrospective
study in Thailand"® reported the detection rate of
59.5% when AFP level of 20 ng/mL was used as the
trigger point. The study concluded that the physician
should not depend upon AFP to make the decision for
further investigation. In fact, the latest AASLD
guideline has excluded AFP as part of the screening
process of HCC as it is not cost-effective.

A recent retrospective cohort study by
Sarkar et al!'® among hepatitis B-infected Asian-
Americans identified 51 patients (6.19%) with HCC
in 824 at-risk patients received screening for HCC.
Most of the patients were male (78%) and 82% were
>50 years of age, 61% were cirrhotic and 35% had
early stage disease at the time of HCC diagnosis. In
the present study, surveillance of 907 patients with
chronic liver disease identified 32 HCCs before clinical
symptom became evident in these patients. The period
prevalence of HCC is 3.5%. Similar to the retrospective
cohort study mentioned prior, the majority of HCC
patients in our study were male with a mean age of
50.0£9.6 years. Most of our HCC patients (27 patients;
84.4%) had solitary HCC or up to three nodule <3 cm
in size. Such cases would be suitable for receiving
curative treatments such as transplantation, surgical
resection, or radiofrequency ablation although the
actual treatment would depend on the state of the
preserved liver function. Among the 27 patients
who had a tumor size of very early/early stage HCC,
18 patients had curative treatments while eight patients
underwent TOCE. The explanation for receiving
palliative treatment in these early (according to size)
HCC patients were poor physical condition for surgery
(three patients), unresectable tumor at the caudate lobe
(one patient), unsafe location of the tumor for
performing RFA (three patients). One patient became
a candidate for liver transplantation.

The overall detection rate of focal liver
lesions and HCC in the present study was 17.8% and
3.5% respectively. This low rate of detection, which is
more likely to be the result of the broad criteria for
screening given in the guidelines, also determines the
cost-effectiveness of the surveillance program. It
may be possible to improve this detection rate in the
future, and thus improve the cost-effectiveness of
surveillance, by using new risk scores for hepatitis B
as proposed by many authors!'*!9), to select more at-risk
patients. However, this important aspect will need to
be confirmed in future studies.
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The main limitation of the present study was
the retrospective design and that detailed clinical
information about the patient and calculation of the
patients’ liver function could not be assessed. This
study may had a selection bias in that only patients in
the liver clinic participating the surveillance program
were included. Patients with liver disease treated
outside this designated clinic, for example in specific
consultant gastroenterologists or hepatologists
clinics, were not included. Future studies are needed
to evaluate the cost effectiveness and impact of
surveillance on patient’s survival.

Conclusion

Although there were irregular surveillance
intervals in our clinical practice, the adherence to
surveillance was acceptable with a period prevalence
of HCC 3.5%. The majority of HCC’s were discovered
in the early stage with a median size of 22.5 mm.

What is already known on this topic?

The current guideline from the National
Cancer Institute (Thailand) 2011 and the American
Association for the Study of Liver Disease 2010
(AASLD) recommend surveillance for HCC with
ultrasonography at 6-month intervals. Unfortunately,
there is little data on HCC surveillance program
performance in Thailand. In addition, the prevalence
of HCC detection according to this surveillance
program is not known.

What this study adds?

This study revealed the practice of HCC
surveillance program of at-risk patients in tertiary
hospital. Implementation of HCC surveillance
guidelines was acceptable in our clinical practice.
Seventy-five percent of the surveillance intervals
were within one year and 50% were between six and
12 months. However, in some cases there were irregular
surveillance intervals. The overall detection rate of
focal liver lesions and HCC in this study was 17.8%
and 3.5% respectively. Importantly, the majority of
HCC’s were discovered in the early stage with a median
size of 22.5 mm.
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