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Background: Hepatocellular carcinoma (HCC) is associated with high mortality. Patients with hepatitis B or C viral 
cirrhosis have an increased risk of developing HCC. Ultrasound is the most widely used screening method, and is 
recommended by many guidelines.
Objective: To study the sonographic findings of HCC detected in ultrasound surveillance of cirrhotic patients.
Material and Method: Retrospective assessment of ultrasound findings of all nodules that were diagnosed HCC by either 
dynamic imaging (CT or MRI) or biopsy between October 2008 and July 2011. Nodules were classified based on echogenicity 
and other sonographic characteristics.
Results: Of 92 nodules, 42 (45.7%) were hyperechoic, 29 (31.5%) hypoechoic, 20 (21.7%) heterogeneous echoic and 1 
(1.1%) isoechoic. Heteroechoic nodules were more common among nodules over 3.0 cm (p = 0.0037) while hypoechoic 
nodules tended to be the smaller ones. About half (48/92) of the nodules had a hypoechoic halo and occurred significantly 
more commonly among hyperechoic and heteroechoic nodules (p<0.001). Posterior enhancement was found in 54 nodules 
(58.7%), also more common in nodules >3.0 cm (p = 018). Lateral shadowing occurred in 40 nodules (43.5%).
Conclusion: The sonographic findings of HCC nodules in the present studies varied, but the prevalence of hyperechoic 
nodules was higher than in most of other studies. The authors emphasize the necessity of performing dynamic imaging for 
any nodule detected in a cirrhotic liver in order to exclude their neoplastic nature, no matter what it may look like.
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 Hepatocellular carcinoma (HCC) is one of 
the most common cancers globally (as well as in 
Thailand) associated with high mortality. Patients with 
hepatitis B or C viral cirrhosis have an increased risk 
of developing HCC, with a reported incidence of 1 to 
6% per year(1). As the stage of cancer affects therapeutic 
choices and outcomes, several strategies have been 
proposed in an attempt to detect cancer as early as 
possible. 
 Currently, tests that can be used for HCC 
surveillance fall into two categories, serology and 
imaging. Alfa-feto-protein (AFP)-the most commonly 
used serologic test for screening and diagnosis of 
HCCs-is no longer recommended because of lack of 
sensitivity and high rate of false positives(2). Without 
a sensitive serological marker for surveillance, imaging 
tests have an even more important role. Among these, 

ultrasound surveillance in the population at risk has 
proven to be safe, cost-effective, widely available, and 
easy to perform. Furthermore, it is the main surveillance 
method recommended by many guidelines(1-5).
 Using sonography as a surveillance tool has 
a sensitivity of between 31.6 to 80% and a specificity 
of between 59 to 94.7%(1,6,7); depending on many 
factors including operator’s experience, tumor size, 
echogenicity, and location(6-8). Previous studies showed 
that the imaging features of HCC nodules in ultrasound 
could be varied(1,9-13). The mosaic pattern with a star-
shaped central hypoechoic area is due to the presence 
of fibrous septa. A hypoechoic rim is also a common 
characteristic, HCCs may present as single or multiple 
nodules and may be found anywhere in the liver. It is, 
therefore, important to emphasize that any nodule 
detected by ultrasound should be further investigated 
for HCC.
 Based on the latest guideline from the 
American Association for Study of Liver Diseases 
(AASLD updated in 2010), a final diagnosis of HCC 
is reached by using either biopsies or dynamic imaging 
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(4-phase multidetector CT, MDCT or dynamic contrast 
magnetic resonance imaging, MRI of liver). A nodule 
larger than 1 cm-showing a typical vascular pattern-can 
be diagnosed and treated as HCC. If the nodule is not 
typical in the first imaging study, a second contrast-
enhanced study with other imaging modalities should 
be performed. If the nodule is not typical in any of the 
studies, then biopsy should be done. For nodules less 
than 1 cm in size, it was recommended a follow-up 
ultrasound at three to six month intervals be performed. 
If a nodule is stable in size over a period of two years, 
one can revert to routine surveillance(2).
 Even though ultrasound is not an ideal 
diagnostic test for HCC, it can serve as a good 
screening method. It also plays an important role                 
in performing such intervention as biopsy or 
radiofrequency ablation. The purpose of the present 
study was to evaluate the ultrasound characteristics       
of HCCs in patients with cirrhosis under surveillance 
by the authors’ hospital and benefit of its use for a 
surveillance program as well as diagnostic and 
therapeutic interventions. The secondary objective was 
to evaluate the role of AFP in the authors’ HCC 
surveillance.

Material and Method
Patient population
 The present retrospective study was approved 
by the Institute of Ethics Committee for Human 
Research (at Khon Kaen University No. HE541003). 
Enrolled in the present study were all cirrhotic patients 
(199) with liver nodules, detected in the ultrasound 
surveillance program and underwent subsequent 
dynamic contrast CT and/or MRI between October 
2008 and July 2011. The medical charts, laboratory 
results, CT and ultrasound findings of all patients were 
reviewed by two experienced radiologists (NC, VL). 
Only patients finally diagnosed as HCC were included 
in the present study.
 The diagnosis of HCC was based on dynamic 
imaging studies and/or tissue pathology. A nodule with 
a typical vascular pattern in at least one dynamic 
(contrast-enhanced) study was considered to be HCC. 
Any nodules <1 cm in size or nodules with an atypical 
vascular pattern considered tobe non-HCC were 
excluded from the present study. The authors also 
omitted nodules for which the ultrasound location did 
not correspond with the CT (Fig. 1).
 Of 199 cirrhotic patients who met the 
inclusion criteria, 118 were excluded, leaving                  
81 patients with 92 liver nodules eligible for analysis.

The demographic data
 Including patient age, sex, important clinical 
and laboratory data (i.e., liver function, serum AFP, 
Child Pugh classification, and causes of cirrhosis) was 
corrected.

CT and MRI technique
 Triple-phase or quadruple-phase contrast-
enhanced CT examinations were performed by using 
a 4- or 128-slice MDCT scanner. Unenhanced CT was 
performed first followed by a contrast-enhanced scan 
in the arterial and portovenous phase. Delayed images 
at five minutes were also occasionally obtained.
 The MRI was performed using a 1.5 T or            
3.0 T MRI machine. The following sequences were 
obtained (a) in- and out of phase, gradient-recalled 
based T1W sequences (b) T2W fast-spin echo with fat 
saturation (c) heavily T2W and (d) contrast-enhanced 
dynamic 3D T1W MR-images.
 The CT and MR images were reviewed in 
axial planes with multiplanar reconstruction (MPR) 
using the picture archiving and communicating system 
(PACs). The location, size, number, and enhancement 
pattern of liver nodules were recorded. The diagnosis 
of HCC in contrast-enhanced studies was made by a 
radiologist experienced in gastrointestinal imaging 
(NC).

Ultrasonography
 All of the liver ultrasound studies were 
performed by or under the supervision of a board-
certified radiologist during surveillance screening.       
Two experienced radiologists (NC and VL) separately 
performed the retrospective assessment of ultrasound 
characteristics of HCC nodules under the PACS 
system. Data collection included echo pattern of liver 
parenchyma, number, size, location, echopattern of   

Fig. 1 Patient enrollment workflow.
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the mass, and other characteristics as described by  
Choi et al(14) such as, presence of a hypoechoic halo, 
mosaic appearance, posterior acoustic features, and 
lateral shadowing.
 A third review was conducted by consensus 
of two radiologists together (NC and VL) only when 
there was disagreement between the two reviewers. 
All reviewers were masked vis-à-vis the laboratory 
data and the patients’ clinical information. They were, 
however, aware of the diagnosis of HCC.

Evaluation and statistical analysis
 The mean  SD, median, paired Student’s 
t-test and one-way ANOVA were used for descriptive 
univariate analysis of the continuous data. The 
proportion and Chi-square tests were the statistics         
used for the categorized data. A p-value of ≤0.05        
was considered statistically significant.

Results
 Eighty-one patients with 92 liver nodules were 
included in the study. The characteristics of the study 

population are presented in Table 1. Fifty-six patients 
(69.2%) had a baseline AFP <200 ng/mL while 24 
(29.6%) had >200 ng/mL. When 20 ng/mL was used 
as the cut-off point.
 Most of the patients (n = 59, 72.9%) had  
single HCC and 22 patients had two or more (Fig. 2), 
altogether yielding 92 nodules. Twenty-one nodules 
(22.5%), 25 (27.2%), 28 (30.4%), and 17 (18.5%)        
were 1.0 to 2.0, 2.1 to 3.0, 3.1 to 5.0, and >5.0 cm        
in diameter, respectively. The majority of these      
nodules were located in the right hepatic lobe. Fig. 3 
demonstrated the location of liver nodules in relation 
to the segmental anatomy based on Cauinaud’s 
classification.
 Dynamic imaging detected more lesions than 
ultrasound in 15 cases (19.0%) and the same number 
of lesions in 63 cases (77.7%). Ultrasound detected 
more nodules than CT in one case. In that case, it         
was revealed by MRI that the lesion was more likely 
to be a dysplastic nodule. Statistically, CT and/or       
MRI were able to detect more lesions than ultrasound 
(p = 0.001).

Table 1. Patient’s characteristics (81 patients, 92 nodules)

Value Child-pugh classification
A B C Total (%)

Gender
 Male
 Female
 Total

 
40
  4
44

 
16
  7
23

 
  8
  6
14

 
64 (79.0)
17 (21.0)
     81.00

Age
 Minimum
 Maximum
 Mean

 
20
84

 
 
 

     57.9

 
 
 

  60.10

 
 
 

     59.90

 
 
 

     58.80
Causes of cirrhosis
 HCV
 HBV
 Alcoholic + HCV
 HBV + HCV
 Alcoholic
 Alcoholic + HBV
 Other
 Total

 
17
19
  2
  2
  0
  0
  4
44

 
11
  8
  0
  1
  1
  0
  2
23

 
  5
  5
  1
  0
  1
  1
  1
14

 
33 (40.7)
32 (39.5)
3 (3.7)
3 (3.7)
2 (2.5)
1 (1.2)
7 (8.6)

     81.00
Alpha-fetoprotein (AFP)
 0-200
 More than 200
 Not available
 Total
 Minimum
 Maximum
 Median
 Mean

 
 
 
 
 
1.34

>400,000

 
33
11
  0
44
 
 

     30.36
1,541.86

 
15
  7
  1
23
 
 

  35.44
415.07

 
  8
  6
  0
14
 
 

     45.87
1,455.24

 
56 (69.2)
24 (29.6)
 1 (1.2 )
     81.00

 
 

     30.36
1,212.72
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 Analysis of the ultrasound appearance of        
the nodules showed that 29 nodules (31.5%) were 
hypoechoic (Fig. 5), one (1.1%) was isoechoic (Fig. 6), 
42 (45.7%) were hyperechoic, and (Fig. 4) 20 (21.7%) 
were heterogeneous echoic (Fig. 7) when compared  
to the surrounding liver tissue. Nodule echogenicity 
differed significantly between nodules smaller and 
larger than 3.0 cm (p<0.001). Heterogeneous echoic 
nodules occurred more frequently in the nodules          
>3.0 cm (p = 0.0037). The percentage of hypoechoic 
nodules occurring in nodules <3.0 cm in diameter was 
higher than that of nodules >3.0 cm (38.5% vs. 22.5%, 
respectively), but the difference did not reach statistical 
significance. There was no difference in patient’s          
age or serum AFP level between subgroups of     

different echogenicity. However, the only difference 
between echogenicity was nodule size (p = 0.003,  
Table 2). The average size of hypoechoic nodules was 
significantly smaller than that of heteroechoic nodules 
(p<0.001).
 Of the 24 nodules (26.1%) with a mosaic 
appearance, most of them (21/24, 87.5%) were found 
in nodules >3.0 cm in size (p<0.001).

Fig. 2 Number of liver nodules in each patient.

Fig. 3 Location of liver nodules based on Couinaud’s 
classification.

Table 2. Comparison of mean age, AFP and nodule size in subgroups divided by echogenicity

Parameters Echogenicity p-value
Hypoechoic Hyperechoic Heterogeneous echoic

Mean age   61.60   57.95   57.29 0.351
Serum AFP 373.12 134.04 139.58 0.092
Mean size in ultrasound     2.54     3.39     4.59 0.003

* Using one-way ANOVA

Fig. 4 Hyperechoic nodule: a nodule that appears mainly 
hyperechoic.

Fig. 5 Hypoechoic nodule: a nodule that appears mainly 
hypoechoic.
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 About posterior acoustic features 54 nodules 
had posterior acoustic enhancement (58.7%) (Fig. 8-11) 
while 38 (41.3%) did not. None of the nodules had a 
posterior acoustic shadow. The posterior enhancement 
was found less frequent in nodules <3.0 cm (p = 0.018). 
No relationship was found between posterior 
enhancement and echogenicity of the nodule.
 About one-half of the nodules (48/92; 52.2%) 
had a hypoechoic halo. The halos (Fig. 10) were more 
common in hyperechoic (28/42) and heterogeneous 
echoic nodules (14/20) than in hypoechoic nodules 

(6/29) (p<0.001). (No significant difference in the 
presence of halos between nodules with difference size 
was found). About 43% of nodule (40/92) showed 
lateral shadowing, 20 (50%) were found in nodules 
<3.0 cm. No statistical relationship of this characteristic 

Fig. 6 Isoechoic nodule: a nodule isoechoic to adjacent 
liver parenchyma an isoechoic nodule at right lobe 
liver, CT (not shown) confirmed the presence of 
HCC.

Fig. 7 A heterogeneous echoic nodule: a nodule 
containing mixed echogenicity and cannot be 
specified by single echogenicity.

Fig. 8 Lateral shadowing: linear shadow casted at lateral 
margin of a nodule (arrows). A heterogeneousechoic 
nodule with lateral shadowing and posterior 
enhancement.

Fig. 9 A heterogeneous echoic nodule with mosaic 
appearance showing star-shape or linear hypo-
echoic center (arrow 1). Also note the presence             
of lateral shadowing (arrow 2) peripheral halo 
(arrow 3) and posterior enhancement (arrow 4).
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and the size of nodule was found (p = 0.295). There 
was also no relationship between any of the ultrasound 
findings and causes of cirrhosis or the Child Pugh 
classification. Table 3 presents the frequency of each 
ultrasound characteristic vis-à-vis the size range of 
nodules.
 Three of the excluded patients had a dynamic 
imaging appearances typical for hemangiomas. These 
three hemangiomas appeared similar to hyperechoic 
HCC on the ultrasound hence it might not have been 
possible to distinguish between hemangioma and HCC 
using ultrasonography (Fig. 12).

Discussion
 To date, most studies have shown that         
small HCCs are usually hypoechoic and less often 
hyperechoic(9,12,15-17). Posterior enhancement is 
uncommon. The nodules become more heterogeneous 
and more hyperechoic as they grow. Nodular type 
HCCs with homogeneous, diffuse hyperechoic  
patterns are less common and usually surrounded by 
a hypoechoic halo(11,18,19). Kanematsu et al studied the 
imaging findings of small hepatic nodules in cirrhosis 
and found that non-HCC nodules showed significantly 
higher echogenicity more often than HCCs. Less than 

one-third (4/15; 27%) of HCCs were hyperechoic(10). 
Forner et al confirmed that the hypoechoic halo occurs 
significantly more frequently in HCC nodules(12).
 In the current study, the number of hyperechoic 
nodules exceeded that of hypoechoic nodules                 
(42; 45.7% vs. 29; 31.5%, respectively). This finding 
persisted even when only small nodules were analyzed 
(28; 50.9% vs. 20; 36.4%, respectively), which 
contrasts with most of the previous studies. However, 
the current study revealed that hypoechogenicity  
occurs more frequently in nodules <3.0 cm (not 
statistically significant) and the mean size of hypoechoic 
nodules was significantly smaller than that of the 

Fig. 10 Two patients with peripheral hypoechoic halo             
in (A) a small hyperechoic and (B) a larger 
hyperechoic nodule. Posterior enhancement is         
also present in both A and B.

Fig. 11 Two patients, posterior enhancement in (A) a 
hypoechoic and (B) A hyperechoic HCC.

Fig. 12 A) small hemangioma, B) larger hemangioma,       
C) hyperechoic HCC.
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heteroechoic ones. Heterogeneous nodules occurred 
more frequently in HCC nodules >3.0 cm. The 
prevalence of the mosaic pattern was only 26.1%, and 
when the pattern occurred, it was likely to be found in 
larger nodules. These findings corresponded with    
Choi et al(14) and the reviews by Gomaa et al, Yu et al 
and Saar et al(11,18,19). Isoechoic nodules were found in 
only one patient: possible from an underestimated 
because isoechogenicity was reported to be one of        
the causes of false-negatives in ultrasound(7).
 A hypoechoic halo presented in 52% of               
the nodules, which was lower than the study by      
Forner et al in which 76% of HCC nodules were found 
to have a hypoechoic halo but higher than other 
studies(12,17,20). A hypoechoic halo occurred more 
frequently in hyperechoic and heteroechoic nodules 
than in hypoechoic nodules. This did not correlate with 
nodule size. To our knowledge, there was no study 
evaluating the relationship between hypoechoic halo 
and echogenicity of the nodules. Notwithstanding, due 
to less soft tissue contrast between hypoechoic nodules 
and hypoechoic halos, the prevalence of hypoechoic 
nodules with halos might be underestimated.
 Posterior enhancement was observed 
frequently in the current study (58.7%). The prevalence 
of posterior enhancement was higher than reported        
by Choi et al and Katherine et al(14,21). The authors  
found that posterior enhancement was detected more 

commonly in nodules >3.0 cm in size, contrary to the 
study by Choi et al(14). Posterior enhancement in HCC 
is believed to correspond with structural characteristics 
that have yet to be identified(22).
 Hyperechoic HCCs are believed to be due to 
fatty degeneration or coagulation necrosis, interstitial 
fibrosis, hemorrhage, fatty metamorphosis and 
sinusoidal dilatation within the tumor while hypoechoic 
HCCs are believed to contain pure, solid, carcinoma cells 
without any internal structure to serve as a reflective 
source for ultrasound(11,16). The hypoechoic halo and 
lateral shadowing are thought to correspond with a  
thin fibrotic pseudocapsule or peripheral liver cell 
compression. The halos occurred in malignant nodules 
more often than in their benign counterparts(12,23). In 
the current study-unlike other studies-the majority of 
the nodules were not hypoechoic. The authors found 
that hypoechoic halos occurred in more than half of 
the cases, which was significantly more frequently 
when the nodule was hyper or heteroechoic (than       
when the nodule was hypoechoic). Thus, in routine 
surveillance-apart from hypoechoic nodules-the 
practitioner might favor a diagnosis of HCC if a 
hyperechoic or heterogeneous echoic nodule with a 
hypoechoic halo was observed. By contrast, hyperechoic 
HCCs without halos may resemble hemangiomas, 
especially with posterior enhancement. A previous 
study mentioned that posterior enhancement could 

Table 3. Frequency of each ultrasound characteristics based on size range

Size range Frequency
1.0-2.0 2.1-3.0 3.1-5.0 >5.0 Number Percent

Nodules’ echogenicity
 Hypoechoic
 Isoechoic
 Hyperechoic
 Heterogeneous echoic

 
  9
  0
13
  0

 
11
  1
15
  3

 
  9
  0
  9
11

 
  0
  0
  5
  6

 
29
  1
42
20

 
  31.50
    1.10
  45.70
  21.70

Hypoechoic halo
 Absence
 Presence

 
14
  8

 
14
16

 
12
17

 
  4
  7

 
44
48

 
  47.80
  52.20

Mosaic appearance
 Absence
 Presence

 
22
  0

 
27
  3

 
14
15

 
  5
  6

 
68
24

 
  73.90
  26.10

Posterior enhancement
 Absence
 Presence

 
15
  7

 
12
18

 
  7
22

 
  4
  7

 
38
54

 
  41.30
  58.70

Lateral shadow
 Absence
 Presence

 
17
  5

 
15
15

 
16
13

 
  4
  7

 
52
40

 
  56.50
  43.50

Total 22 30 29 11 92 100.00
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occur equally in both benign and malignant nodules(24). 
The current study confirmed a high prevalence of 
posterior enhancement in HCCs. Importantly, only 
three cirrhotic patients were excluded because the 
dynamic imaging proved that the nodules were 
hemangiomas. Thus, the likelihood of benign nodule(s) 
in the surveillance group would be low. The radiologist 
should not use either hyper- echogenicity or posterior 
enhancement to make the final decision of hemangioma.
 Apart from ultrasound, the most commonly 
used serologic test is the level of serum AFP. Previously, 
the AASLD guideline for management of HCCs (2005) 
suggested that HCCs can be diagnosed if the value for 
AFP ≥200 ng/mL. The guideline cautions that although 
AFP has a role in the diagnosis of HCC, it has limited 
utility as a screening test. This is because a sensitivity 
of 60% is considered suboptimal since 40% of HCCs 
would be missed(1). Many articles and studies support 
the argument that AFP alone is not optimal for HCC 
surveillance. It reported sensitivity was ~60% for AFP 
≥20 ng/mL and about 22% for AFP ≥200 ng/mL(5,6,25,26). 
Due to this inadequate sensitivity and the high rate of 
false-positives, this serologic marker was omitted from 
the recommended surveillance method as well as from 
the gold standard for the diagnosis of HCC in the 2010 
version of this guideline.
 In the current study, 56 (69.2%) patients had 
a baseline AFP ≤200 ng/mL and only 24 (29.2%) had 
a baseline AFP ≥200 ng/mL. This means that when 
using AFP alone for surveillance, 56 cases would be 
missed. Even when 20 ng/mL was used as the trigger, 
the detection rate would be only 59.5%. The detection 
rate of AFP at 20 ng/mL in the present study is 
comparable to other studies while the detection rate at 
200 ng/mL is a little higher than other studies(2).
 As with other studies(6,7,27), the current study 
confirmed the superiority of dynamic imaging to 
ultrasound for the detection of HCCs (p = 0.001). 
Dynamic imaging was able to detect more lesions in 
15 cases (19%). In contrast, Teefey et al found that the 
sensitivity and specificity of CT and MRI were not as 
good as that of ultrasound(28).
 The results of the current study emphasized 
the necessity of performing dynamic imaging for any 
nodule detected in a cirrhotic liver to exclude their 
neoplastic nature, no matter how benign it looks. When 
a patient is found to have a liver nodule on ultrasound, 
AFP should not be used for decision making whether 
to send the patient for further investigation.
 The primary limitation of the current study 
was its retrospective nature. There were nodules      

visible on the dynamic imaging but not visible on the 
ultrasound, which were excluded. Before July 2010, 
many of the patients with HCC were diagnosed if they 
had an elevated serum AFP, among whom many did 
not undergo second-imaging or biopsy. Consequently, 
nodules with atypical vascular pattern without second 
dynamic imaging or biopsy-proven diagnosis were also 
excluded. The authors, therefore, have no way of 
knowing if HCC with an atypical vascular pattern 
would appear similar to the present study’s findings. 
To further evaluate this question, a prospective study 
with biopsy is needed.

Conclusion
 The ultrasound findings of HCC nodules in 
the present study varied, but the prevalence of 
hyperechoic nodules was higher than most previous 
studies. The present study emphasized the necessity of 
performing dynamic imaging for any nodule detected 
in cirrhotic liver to exclude their neoplastic nature, no 
matter how they looked. The consulting radiologist 
should not depend upon AFP to make the decision 
whether or not to send the patient for further 
investigation.
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ภาพอัลตราซาวดของมะเร็งตับ ชนดิ hepatocellular carcinoma (HCC) ซึง่ตรวจพบในการเฝาระวังผูปวยตบัแขง็

นิตยา ฉมาดล, กุลญาดา สมทรัพย, วัลลภ เหลาไพบูลย, วัฒนา สุขีไพศาลเจริญ

ภูมิหลัง: มะเร็งตับชนิด hepatocellular carcinoma (HCC) เปนมะเร็งท่ีมีอัตราการเสียชีวิตสูง ผูปวยท่ีมีอัตราเสี่ยงตอมะเร็ง
ชนดินีค้อื ไวรัสตบัอกัเสบชนดิบ ีซ ีและตับแข็ง อลัตราซาวดเปนเครือ่งมอืที่ไดรบัการยอมรับใหใชเปนเครือ่งมอืในการเฝาระวงัโรคน้ี
วัตถุประสงค: เพื่อศึกษาลักษณะภาพอัลตราซาวดที่พบของมะเร็งชนิดน้ีในขบวนการเฝาระวังโรค
วัสดุและวิธีการ: ทําการศึกษายอนหลังของภาพอัลตราซาวดที่พบในมะเร็งตับชนิดน้ี ซึ่งไดรับการวินิจฉัยโดยการเปล่ียนแปลงใน
ภาพเอกซเรยคอมพิวเตอรหรือคลื่นแมเหล็ก รวมกับการฉีดสารทึบแสงหรือการเจาะชิ้นเนื้อตรวจต้ังแต เดือนตุลาคม พ.ศ. 2551 
ถึง เดือนกรกฎาคม พ.ศ. 2554
ผลการศึกษา: พบกอนมะเร็ง 92 กอน แบงลักษณะของการตรวจพบดวยอัลตราซาวดดังน้ี คือ เปนความเขมเสียงมากกวาเนื้อ
ตับ (hyperechoic nodules) 45.7% ความเขมเสียงนอยกวาเนื้อตับ (hypoechoic nodules) 31.5% ความเขมเสียงผสมกัน
ทั้งมากกวาและนอยกวาเนื้อตับ (heteroechoic nodules) 21.7% ความเขมเสียงเทากับเนื้อตับ (Isoechoic nodule) 1.1% 
ความเขมเสยีงผสมกันทัง้มากกวาและนอยกวาเน้ือตบั (heteroechoic nodule) พบมากในมะเร็งขนาดใหญกวา 3 ซม. พบลักษณะ 
มีวงสีดําลอมรอบกอน (hypoechoic hal) พบ 52% สวนใหญพบในความเขมเสียงมากกวาเนื้อตับ (hyperechoic nodules) 
พบความเขมเสียงมากข้ึนดานลางของกอน (posterior wall enhancement) 58.7% และพบมากในกอนขนาดใหญกวา 3 ซม. 
และเงาดานขาง (lateral shadowing) พบ 43.5%
สรุป: การศึกษานี้พบวาลักษณะของภาพอัลตราซาวดของมะเร็งตับชนิด HCC มีลักษณะหลากหลาย โดยมีลักษณะความเขมเสียง
มากกวาเนื้อตับ (hyperechoic nodules) เปนลักษณะเดน การตรวจดวยเอกซเรยคอมพิวเตอรและคลื่นแมเหล็ก โดยดูการ
เปล่ียนแปลงหลังการฉีดสารทึบแสง มีความสําคัญในการใหการวินิจฉัยมะเร็งชนิดน้ี


