
EXPERIMENTAL AND THERAPEUTIC MEDICINE  11:  1741-1747,  2016

Abstract. Hepatocellular carcinoma (HCC) is a highly 
malignant cancer, which can invade the portal vein and cause 
liver/long bone metastasis, although digestive tract metastatic 
tumor from the liver is very rare. This case report describes 
an unusual case of HCC (clear cell type), determined by 
pathology of the original liver tumor resected on March 
16th, 2004. The patient returned to our hospital in February 
and July  2009 complaining of ‘black stool’ in the first 
instance, and ‘anemia’ on the second occasion. Colonoscopy 
and gastroscopy indicated colon cancer and stomach cancer, 
respectively. The right half colon and distal stomach were 
resected, and pathological inspection revealed liver cancer 
metastasis. The patient succumbed to respiratory failure due 
to liver cancer lung metastasis on the May 23rd, 2013. Tests 
for CD4+ and CD8+ T cells and the CD4+/CD8+ ratio, in addi-
tion to the expression of Fas, Fas ligand (FasL), indicated 
an evident difference in patient immunity during the tumor 
metastasis period. The disease progression in this patient 
suggested that immune surveillance may have been involved 
in the metastases. Furthermore, this case shows that clinicians 
should be alert to the possibility of metastases in uncommon 
sites that may be misdiagnosed as primary tumors. Surgical 
resection remains a valuable treatment for isolated digestive 
tract metastasis from liver cancer.

Introduction

Due to the prevalence of malignancy, the prognosis for hepato-
cellular carcinoma (HCC) is poor. The major factors affecting 
prognosis are recurrence and metastasis. Patients with HCC 
frequently show intrahepatic metastasis and extrahepatic 
metastasis to lung and bone  (1,2). However, more recent 
reports have shown that HCC can spread to unusual extra-
hepatic sites including the gallbladder, distal pancreas, chest 
wall and skin (3‑6). Terada and Maruo (7) reported autopsy 
findings which indicated that extrahepatic metastases were 
present in 68% of HCC cases, with 59% of metastatic sites 
found in the lungs. The present study reports an HCC patient 
that was followed up for >9 years following a primary liver 
tumor resection and in which metachronous colon and stomach 
metastases were observed. To the best of our knowledge, HCC 
metastases to the colon and stomach in the same patient have 
not previously been reported.

There may be an association between tumor progression 
and immune status, such that the failure of the immune 
system to identify tumorous cells results in the spread 
of cancer cells to other organs (8). It has been shown that 
Fas/FasL‑mediated apoptosis and maintenance of immuno-
logical self‑tolerance (9). The Fas ligand (Fas) is a cell surface 
tumor necrosis factor‑family member receptor, associated 
with the cellular apoptosis signal transmission system (9). 
Fas, also known as CD95, is a receptor molecule composed 
of 325 amino acids (9). Fas exists on the surface of numerous 
types of cell, while FasL primarily appears on activated 
T cells and natural killer cells (9). Recent studies have shown 
that the cellular ratio of immune tolerance in tissues and 
blood is a powerful marker for tumor aggressiveness and 
disease dissemination (10,11). During the follow‑up of the 
present case, we aimed to investigate whether the Fas/FasL 
signal transmission system influenced metastasis, whether 
cancer metastasis was associated with immune status and 
whether rare site metastases were associated with severe 
immunosuppression. Thus, the present case report describes 
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the immune status and Fas/FasL, CD4+/CD8+ T cell expres-
sion levels at different time points during disease progression 
in a patient with HCC, and indicates the involvement of the 
human immune system in the control of tumor metastasis to 
uncommon sites.

Case report

Clinical data. A 54‑year‑old male patient presented with the 
complaint of a ‘right upside abdominal pain for half a month.’ 
A computed tomography (CT) scan (SOMATOM Definition 
AS; Siemens AG, Munich, Germany) and ultrasound detected 
a quasi‑circular tumor in liver segments Ⅳ and Ⅴ (3x3x4 cm). 
The patient was subsequently admitted to the Hubei Cancer 
Hospital (Wuhan, China) in February 2004. The liver tumor 
was resected on March 16th, 2004, and was determined by 
a pathological examination to be HCC, according to World 
Health Organization Classification criteria (12). The patient 
returned to the Hubei Cancer Hospital 5 years later with a 
gastrointestinal hemorrhage, and a colonoscopy showed an 
ileocecal junction tumor. A right‑half colon cancer radical 
resection was performed on March 4th, 2009. Postoperative 
pathological diagnosis indicated an ascending colon infil-
trating carcinoma. Metastatic HCC was finally diagnosed 
when considered in conjunction with the medical history and 
pathological results. The patient returned a third time with 
serious anemia, and a gastric body tumor was detected using 
a gastroscope. A radical extremital partial gastrectomy was 
performed on July 14th, 2009. Postoperative pathological 
diagnosis was gastric metastatic HCC (Fig. 1). The patient 
succumbed to respiratory failure due to liver cancer lung 
metastasis on May 23rd, 2013. Written informed consent was 
obtained from the patient's family. The present study was 
approved by the Ethical Committee of Hubei Cancer Hospital.

Detection of immunological markers. In order to elucidate 
the HCC metastasis pathology of in the present patient at 
>5  years following the initial tumor resection, immune 
system alterations in the plasma extracted prior to and 
following resections of the primary liver cancer and before 
colon, gastric and lung metastases, were examined. Using 
flow cytometric analysis to quantify T‑lymphocyte subsets, 
alterations in the populations of CD4+ and CD8+ T‑cells 
and the CD4+/CD8+ ratio at each time point were observed 
(Fig. 2). In addition, the expression of Fas, FasL, CD4+ and 
CD8+ was immunohistochemically evaluated in tumor tissue 
obtained from the primary liver cancer, ascending colon 
metastasis and gastric metastasis using a Dako EnVision™ 
two‑step method (Dako Denmark A/S, Glostrup, Denmark). 
Fas expression was negative, while FasL expression was posi-
tive on the surface of the cancer cells in the primary liver 
cancer, ascending colon metastasis and gastric metastatic 
tumor samples (Figs. 3 and 4). Furthermore, CD4+ T cell 
expression was negative and CD8+ T cell expression was 
positive in primary liver cancer, ascending colon and gastric 
metastatic tumor samples (Figs. 5 and 6).

Flow cytometry was conducted using a BD FACSCalibur™ 
Flow Cytometer (342975; BD Biosciences, Franklin Lakes, NJ, 
USA). A Fas, FasL, CD4+ and CD8+ mouse anti‑human mono-
clonal antibody kit was obtained from Dako Denmark A/S.

Follow‑up. The patient was monitored closely for 9 years and 
2 months from the initial hospital admission to mortality. 
For the initial 2 years following primary tumor resection, the 
patient underwent abdominal CT scans, chest radiography and 
α‑fetoprotein testing every 3 months, which altered to every 
6 months until 5 years post‑operatively.

Discussion

Metachronous cancer metastasis is a common challenge for 
clinicians, particularly rare site metastatic tumors which 
are easily missed, thus resulting in misdiagnosis or therapy 
delay, indicating the requirement for increased study in this 
area (13).

The digestive tract is not a frequent target of tumor 
metastasis (14). Gastric metastatic tumors derive predomi-
nantly from malignant melanoma, breast cancer, esophageal 
cancer and kidney cancer, with an incidence of <0.7% of all 
gastric malignant tumors  (15). Oda et al (16) reported the 

Figure 1. Tumor biopsy specimen of the primary liver cancer and metastases 
(stain, hematoxylin‑eosin; magnification, x40). The cells were polygonal 
and arranged as closely packed nests. (A) Primary hepatocellular carcinoma 
(HCC). The well‑differentiated HCC had a thin trabecular pattern, and the 
bland tumor cells had an abundant eosinophilic cytoplasm. (B) Ascending 
colon metastatic tumor of the same patient. The tumor was composed of 
atypical cells with an increased nucleus‑to‑cytoplasm ratio in a thick tra-
becular or solid pattern. (C) Gastric metastatic tumor. The tumor appeared to 
grow in a solid pattern.
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occurrence of metastatic lesions in the stomach of 5.4% of 
patients examined. Furthermore, lung, breast and esophageal 
tissues were common primary sites, and malignant melanoma 
was the most frequent tumor to metastasize to the stomach 
(29.6%) (16). Gastric metastases from primary liver cancers 
are extremely rare. Dormant site metastasis from HCC has 
been reported in gallbladder, pancreatic tail, oral cavity, skin 
and soft tissue (3‑6); however, this has not yet been reported 
in the colon or stomach of a single patient following surgical 
resection. In the present case, the patient responded well to 
treatment and showed strong indications of health during the 
follow‑up period, in particular following the two surgical 
resections of the distal metastases. In addition, his immune 
status improved following resection of the metastatic tumors.

Gastrointestinal metastatic carcinoma displays few specific 
clinical manifestations, and is thus difficult to distinguish 
from primary gastric cancer or colorectal cancer (17). The 
most common manifestations of gastrointestinal metastatic 
carcinoma include loss of appetite, abdominal pain, vomiting, 
bleeding, anemia and other digestive tract symptoms (18). 
Among these symptoms, anemia is typically the primary reason 
for hospitalization (18). Clinical diagnosis of gastric metas-
tasis is dependent on the medical history of primary tumor 
and pathological examination (18). Preoperative diagnosis is 
difficult, and tumor marker inspection may lead to a more 
accurate diagnosis (18). Concerning therapy for extrahepatic 
metastasis of liver cancer, Jung et al (19) determined, based 
on clinical observations, that surgical resection was the most 

Figure 2. Flow cytometry was used to quantify the patient's peripheral plasma T‑lymphocyte subsets as a measure of the patient's immunological status at each 
time point. The immune status of the patient was changeable; the patient's immunity declined when the tumor was developing and recovered when the tumor 
was resected. (A) The CD4+/CD8+ ratios in the primary tumor and metastatic tissues. The CD4+/CD8+ ratio was 0.37, 2.27, 0.49, 0.49 and 0.38 in the primary 
tumor pre‑resection, primary tumor post‑resection, metastatic colon, metastatic gastric and metastatic lung tissues, respectively. (B) According to the SSC‑H 
set gate to sort granulocytes and monocytes from lymphocytes, the cell in the green circle is a lymphocyte. (C) The lymphocytes were sorted and the cell in 
the upper and lower left quadrants is a CD3‑ cell (B‑cell or natural killer cell) and the cell in the upper and lower right quadrants is a CD3+ cell (CD4+ or CD8+ 
cell). (D) After sorting the CD3+ cells, the cell in the red circle is a CD3+ cell and the cell in the blue circle is a CD3‑ cell. (E) After sorting for CD3‑ cells, 
the cell in the upper left quadrant is a CD3+CD4+ cell (helper/inducer T lymphocyte) and the cell in the lower right quadrant is a CD3+CD8+ cell (cytotoxic T 
lymphocyte). SSC‑H, side scatter height; Hi, high; Lo, low.
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useful therapeutic intervention method for metastatic gastric 
cancer and should be considered as the primary treatment. We 
followed our patient for 9 years and 2 months, following an 
initial diagnosis of primary liver cancer until mortality. For 
the last 3 years and 10 months following resection of the colon 
metastatic tumor, the patient appeared to be disease‑free, 
suggesting that resection of extrahepatic metastases may result 
in a good prognosis.

Cancer metastasis is a complex biological progression 
involving multiple steps and factors (20). Immunosuppression 
and evasion of immune surveillance by cancer cells may be 

important mechanisms in this process (20). The role of the 
immune system in the control of solid tumors has been exam-
ined in mouse models (21), but remains poorly understood. 
Türbachova et al (10) suggested that non‑pathological immune 
tolerance values observed in the peripheral blood of patients 
with immune‑privileged ovarian tumors were sufficient to 
prevent hematogenous spread following primary diagnosis. 
By contrast, non‑immune‑privileged tumors established 
high immune tolerance in an immunological environment 
equivalent to the bloodstream, and thus spread hematog-
enously to distant organs, suggesting that immune tolerance 
is a powerful marker for tumor aggressiveness and disease 

Figure 4. Expression of FasL was detected by immunohistochemistry. 
FasL was expressed in the cytoplasm of the tumor cells (magnification, 
x40). FasL showed positive expression in the (A) primary liver cancer, 
(B) ascending colon metastatic tumor and (C) gastric metastatic tumor tis-
sues. (D) FasL‑positive pathological control section.

Figure 3. Expression of Fas was detected by immunohistochemistry (mag-
nification, x40). Fas was not in the tumor cells. (A) Fas showed negative 
expression in (A) primary liver cancer, (B) ascending colon metastatic tumor 
and (C) gastric metastatic tumor tissue. (D) Fas‑positive pathological control 
section. 
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dissemination  (10). Camus  et  al  (8) investigated various 
cellular and molecular parameters in human colorectal cancer, 
and described an in  situ immune response using clinical 
parameters for metastatic lymph node or distant organ inva-
sion which established an association between intratumoral 
immune reaction and human colorectal cancer recurrence.

Immune system evasion mechanisms may differ between 
tumor developmental stages (22). Liver cancer cells may alter 
the antigenicity of the cell membrane or secrete immune 
inhibitors to block normal immune function, thus evading 
immune surveillance and leading to metastasis  (23). The 
Fas/FasL‑related immune evasion mechanism is closely 

associated with metastasis  (24). Fas is able to induce the 
apoptosis of various cell types via interaction with FasL and 
the TNF receptor superfamily member 6 death receptor (Fas 
receptor), and has been shown to induce apoptosis of imma-
ture thymocytes during thymic selection (25). He et al (26) 
reported that the upregulation of FasL expression and reduction 
in tumor‑infiltrating lymphocytes apoptosis in Epstein‑Barr 
virus‑associated gastric carcinoma may facilitate the evasion 
of tumor cells from the host immunosurveillance, and may 
contribute to the development and progression of carcinoma. 
In the present patient, higher FasL expression was detected in 
liver cancer cells, while lower expression of Fas was observed. 
These results suggested that the change in Fas/FasL expression 
stimulated apoptosis of immune cells and reduced the patient's 
immune function. As a result, HCC spread to the colon and 

Figure 5. Expression of CD4+ was detected by immunohistochemistry. CD4+ 

T‑cells were not detected in the stroma of the (A) primary liver cancer, 
(B) ascending colon metastatic tumor and (C) gastric metastatic tumor tissues 
(magnification, x40). (D) CD4+ T‑cell‑positive pathological control section. 
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Figure 6. Expression of CD8+ was detected by immunohistochemistry. 
CD8+  T‑cells were detected in the stroma of the (A) primary liver cancer, 
(B) ascending colon metastatic tumor and (C) gastric metastatic tumor tissues 
(magnification, x40). (D) CD8+ T‑cell‑positive pathological control section.
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stomach 5 years after resection of the primary HCC, during 
a time when the immune system activity was depressed. The 
development and spread of metastatic tumors may thus be 
associated with changes in immune function.

The present case report aimed to investigate whether the 
Fas/FasL system mediates immune system suppression and 
allow tumors to evade immune surveillance. In vitro experi-
ments have shown that Fas is expressed in the majority of 
cancer cells and that FasL‑expressing cancer cells mediate 
Fas‑induced T‑cell destruction, which may protect the organ 
against attack by the immune system (27). Tumors may thus be 
regarded as immune privileged areas. In addition, numerous 
types of tumor cell are resistant to Fas‑mediated apoptosis, for 
unknown reasons (28). Results from monitoring the present 
patient's immune status throughout his disease progression 
showed that during active metastasis, CD4+ and CD8+ T cell 
populations in the blood were reduced, and the CD4+/CD8+ 
ratio was reduced. Using flow cytometric analysis to quantify 
the patient's peripheral plasma T‑lymphocyte subsets, the 
CD4+/CD8+ ratios were 0.37, 0.49, 0.49 and 0.38 in the liver 
cancer, metastatic colon, metastatic gastric and metastatic lung 
tumor tissues, respectively. This pattern was reversed when the 
patient was free from tumor, the quantitative value recovered 
to 2.27 when the primary liver tumor had been resected. 
However, FasL showed positive expression in tumor tissues 
while Fas was negative, indicating that tumor development 
may be coupled to changes in immune status. It is possible 
that tumor resection allowed for the recovery of the patient's 
immune status, which modulated growth of remnant tumor 
cells in the body. When the immune system was suppressed, 
the remnant tumor cells may have proliferated, leading to 
recurrence or metastasis, and mortality.

This is an atypical case, with primary HCC metastasized 
sequentially to colon, stomach and lung. The present report 
highlights the importance of closely monitoring patients 
for possible occurrence of metastatic tumors at rare sites. 
Furthermore, although alterations in immune status have 
previously been noted following tumor metastasis (10), the 
present report delineates the types of changes that may occur 
in the immune system during disease progression. During our 
patient's >9‑year survival period, available tissues facilitated 
the investigation of the association between immune changes 
and disease failure. Further clinical research will be required 
to validate the present hypothesis regarding the involvement of 
the immune system in cancer metastasis.
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