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INTRODUCTION
In general, hepatic solid space occupying lesions (HSSOL) can be 
found by both ultrasonoscopy (US) and computed tomography (CT). 
If the customary alpha-fetoprotein (AFP) standard for diagnosis of 
primary hepatic carcinoma is used, those cancers with lower AFP 
concentration may go undiagnosed[1]. On the other hand, using the 
standard AFP-positive (≥ 20 μg/L) + HSSOL to diagnose primary 
hepatocellular carcinoma (PHCC) may yield false positive results[2, 3]. 
In order to elevate both the preoperative and differential diagnosis 
levels for hepatic carcinoma, we assayed the preoperative levels of 
serum AFP, carbohydrate antibody (CA) 19-9, and carcinoembryonic 
antigen (CEA) in patients with HSSOL.

SUBJECTS AND METHODS
Subjects
Four groups of patients (30 patients in each group) with benign 
HSSOL (BHSSOL group; including 17 cases of hepatic cyst, 10 of 
benign hepatic tumor, and three of hepatic tuberculosis), secondary 
hepatic carcinoma (SHC group; the cancer stemmed from the 

stomach in 12 cases; the pancreas in eight cases; the colon in seven 
cases; the bile duct in  two cases; and the uterus in one case), 
primary non-hepatocellular carcinoma (PNHCC group; including 
29 cases of intrahepatic duct cell carcinoma and one case of mixed 
type cancer), and primary hepatocellular carcinoma (PHCC group) 
were verified by percutaneoustranshepatic biopsy and/or hepatic 
postoperative pathology. All patients met the following criteria: (1)  
HSSOL was confirmed by US or CT. (2) The peripheral venous blood 
samples were collected before the operation. The concentrations of 
serum AFP, CA19-9, and CEA were assayed. Patients with serum 
AFP levels between 20 μg/L and 200 μg/L were reexamined by 
the same method 1 mo later. And s(3) The main organs, including 
stomach, pancreas, biliary tree, colon, lung, kidney, uterus, etc. 
were examined by endoscopy, X-ray, or CT combined with biopsy to 
check for the existence of tumor lesions. In this series, 74 patients 
were male and 46 were female, and they were between 17 and 76 
years old, with a mean age of 53.5. 

Methods
CA19-9 radioimmunoassay (RIA) kit was purchased from Symtron 
(USA), and other kits were provided by the Institute of Chinese 
Atomy (China). Serum AFP, CA19-9, and CEA levels were measured 
according to the manufacturer’s protocols.

Judging
Serum AFP ≥ 200 μg/L or between 20 μg/L and 200 μg/L, which 
was enhanced or unchanged after 1 month, was defined as AFP 
positive. Antigen levels higher than the cutoff value (serum CA19-9 
≥ 37 KU/L and CEA ≥ 15 μg/L) or a single item two times higher 
than the cutoff value were considered positive. 

Statistical analysis
Analysis of variance was used for the multivariant measurement 
data, and a t test was used to make comparisons between two 
groups.

RESULTS
Serum AFP
Using a cutoff value of 20 μg/L, the sensitivity of AFP to PHCC was 
100% (30/30 cases, Table 1), and the specificity was 85.7% (78/90 
cases). With a cutoff of 200 μg/L, the sensitivity was 76.7% (23/30 
cases), and the specificity was 100% (90/90 cases). 

Serum CA19-9
With a cutoff value of 37 KU/L for CA19-9, the sensitivity in 
detecting PNHCC was 93.3% (28/30 cases, Table 1), and the 
specificity was 65.6% (59/90 cases). In SHC, the sensitivity and 
specificity of CA19-9 were 90.0% (27/30 cases) and 63.3% (57/90 
cases), respectively. At a cutoff value of 74 KU/L, the sensitivity and 
specificity of CA 19-9 were 43.3% (13/30 cases) and 77.8% (70/90 
cases), respectively, in detecting PNHCC, and 13.3% (18/30 cases) 
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Grouping No. of cases AFP CA19-9 + CEA
Positive Negative Positive Negative

BHSSOL 30   0 30   0 30
SHC 30   3 27 30   0
PNHCC 30  
Biliary cell cancer 29   0 29 29   0
Mixed cancer   1   1   0   1   0
PNCC 30 30   0   0 30

Grouping n AFP (μg/L) CA19-9 (KU/L) CEA (μg/L)
1 BHSSOL 30 11.07 ± 4.30 28.43 ± 15.76 10.49 ± 6.93
2 SHC 30   15.23 ± 13.13 231.20 ± 196.64   27.08 ± 13.35
3 PNHCC 30 14.03 ± 8.13 169.67 ± 140.08 19.27 ± 8.67
4 PHCC 30   320.65 ± 180.12 23.73 ± 12.91 10.73 ± 3.94 

and 81.1% (73/90 cases), respectively, in detecting SHC. 

Serum CEA
At a cutoff of 15 μg/L, the sensitivity of CEA in detecting PNHCC was 
73.3% (22/30 cases, Table 1), and the specificity was 63.3% (58/90 
cases). In SHC, the sensitivity and specificity were 80.0% (24/30 cases) 
and 66.7% (53/90 cases), respectively. At a cutoff of 30 μg/L, the 
sensitivity and specificity of CEA were 16.7% (5/30 cases) and 84.4% 
(76/90 cases), respectively, in detecting PNHCC; and 13.3% (18/30 
cases) and 83.3% (75/90 cases), respectively, in detecting SHC.

Combined assay
The results from the combined assay are shown in Table 2. 
With US, X-ray, CT, and endoscopy in combination with biopsy, 
29 cases (96.7%) of extrahepatic primary cancer nests were 
clinically discovered in the SHC group; and four cases (13.3%) of 
extrahepatic transition cancer nests were discovered in the PNHCC 
group. The difference between the two groups was significant (P <  
0.05, Table 2). 

DISCUSSION
There are four types of HSSOL, namely, PHCC, PNHCC, SHC, and 
BHSSOL. We found that serum AFP level was much higher in PHCC 
than in the other three types (P < 0.01, Table 1), while there was 
no statistically significant difference among the other three groups 
(P > 0.05). By raising the cutoff value of AFP, the specificity for 
detecting cancer was improved, but the sensitivity was reduced. 
Using the standard in our study (serum AFP ≥ 200 μg/L or between 
20 μg/L and 200 μg/L, which was elevated 1 mo later), specificity 
and sensitivity for diagnosing PHCC were the highest. Therefore, 
we recommend that this standard be adopted as the diagnosis 
standard of PHCC. Assaying serum AFP level helps to differentiate 
PNHCC and SHC from BHSSOL and PHCC. Serum CA19-9 levels 
were much higher in the SHC and PNHCC groups than in PHCC 
and BHSSOL groups (P < 0.01). CA19-9 is a gastrointestinal tumor 
marker, and its content is the highest in tumor epithelial cells of the 
digestive tract[4,5]. Since PNHCC is an abdominal adenocarcinoma, 
the serum CA19-9 level in PNHCC is elevated, which is normal in 
PHCC and BHSSOL. Therefore, these diseases can be differentiated 
by assaying serum CA19-9 levels. Serum CEA levels were higher in 
the PNHCC and SHC groups than in the PHCC and BHSOL groups 
(P < 0.01). It has been reported that serum levels of CEA might be 
elevated significantly in patients with digestive tract tumors 2-18 

mo before the lesions were found clinically by X-ray examination[6,7]. 
CEA is an important marker for the diagnosis of liver metastasis. 
Sometimes the level of CEA is elevated by 100% in patients with 
hepatic metastasis. CEA may also be a marker of intestinal tumors. 
Therefore, we can assay serum CEA levels to differentiate between 
SHC and PNHCC, and BHSSOL and PHCC.

As shown in Table 2, negative-AFP and positive CA 19-9 + CEA 
occurred in 90% of SHC and primary biliary cell cancer (96.7%) 
among PNHCC. Both positive AFP and CA19-9 + CEA occurred in 
10% of SHC and mixed cancer (3.3%) among PNHCC. SHC usually 
originated from the tumors of lower organs, i.e., stomach, colon, 
pancreas, biliary tree, etc. As some of the tumors of the digestive 
system belong to hepatoid adenocarcinomas in SHC, AFP levels 
were positive[8]. Nagai et al[9] reported that serum AFP was elevated 
in 5.4% of gastric carcinoma, and liver metastasis occurred in 72% 
of these patients. The appearances of SHC and PNHCC intersect, 
making differentiation between the two difficult. Our study indicates 
that extrahepatic cancer nests (OTCN) are more common in SHC 
than in PNHCC (P < 0.01). In general, patients with OTCN discovered 
by US, CT, X-ray, and endoscopy may be considered to have SHC, 
while those without OTCN may be considered to have PNHCC. 
Strictly speaking, however, OTCH transferred from primary hepatic 
cancer should be differentiated from primary OTCN by pathologic 
examination alone. Based on the above results, the procedure of early 
diagnosis and differential diagnosis of hepatic carcinoma is shown by 
the Figure 1. By detecting serum levels of AFP, CA19-9, and CEA in 
patients with BHSOL, preoperative and differential diagnosis of PHCC, 
PNHCC, SHC, and BHSSOL might be improved.
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Table 1 Comparison serum alpha-fetoprotein, carbohydrate antibody19-9 
and carcinoembryonic antigen in patients with hepatic solid space occupying 
lesions (x- ± s)

Notes: The comparison of AFP levels between group 4 and groups 1, 2, and 3: P < 0.01; 
among groups 1, 2, and 3: P > 0.05. CA 19-9 levels in groups 2 and 3 were higher than those 
in groups 1 and 4: P < 0.01; between group 2 and 3 and between group 1 and 4: P > 0.05. CEA 
levels in groups 2 and 3 were higher than those in groups 1 and 4 (P < 0.01); between group 2 
and 3 and between group 1 and 4: P > 0.05. AFP, alpha-fetoprotein; BHSSOL, benign HSSOL; 
CA19-9, carbohydrate antibody 19-9; CEA, carcinoembryonic antigen; HSSOL, hepatic solid 
space occupying lesion; PHCC, primary hepatocellular carcinoma; PNHCC, primary non-
hepatocellular carcinoma; SHC, secondary hepatic carcinoma

Table 2  Serum alpha-fetoprotein and carbohydrate antibody19-9 + 
carcinoembryonic antigen in patients with hepatic solid space occupying 
lesions

PHCC    Primary mixed cancer  Primary biliari-cell cancer  BHSOL

US, CT examination

HSOL

← AFP → 

CA19-9+ CEA → CA19-9+ CEA ( - )

SHC↔SHC

(-) ←

(-)

US, CT, and Endoscopy

    Primary hepatic cancer←yes←Extrahepatic→no→
Primary hepatic cancer with Extrahepatic    cancer nest
                          cancer nest

(+)

(+) (+) ←

↓

↓

↓↓

↓ ↓ ↓ ↓

↑

↑

Figure 1  A flow chart for preoperative and differential diagnosis of hepatic carcinoma.
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