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Editorial
Hepatocellular carcinoma (HCC) is the most common primary liver cancer. Invasion and 

metastasis of HCC are determined by the characteristics of cancer cells and the interactions between 
the cancer cells and the tumor microenvironment. Cancer-associated fibroblast (CAF) is one of the 
most crucial components of the tumor microenvironment to promote the growth and invasion 
of cancer cells [1-6]. Several staging systems, such as the Barcelona Clinic Liver Cancer (BCLC) 
guideline, American Joint Committee on Cancer (AJCC) TNM staging system, and biomarker-
combined Japanese Integrated Staging (JIS) score, have been applied clinically as treatment 
guidelines and tools for prediction of therapeutic outcomes [7,8]. Several molecular markers, such 
as hepatocyte growth factor, vascular endothelial growth factor, and transforming growth factor β1, 
have also been applied to predict the outcomes of HCC patients [7,9-11]. However, all currently 
applied HCC staging systems and biomarkers are unable to predict the proliferative speeds of both 
cancer cells and CAFs in individual patient. Therefore, patients with same stage of HCC may have 
quite different outcomes because the characteristics of cancer cells and tumor microenvironment 
may vary from patients to patients. On the other hand, purchased cancer cell lines are frequently 
applied in researches. These cells lines usually have uniform characteristics due to homogeneity 
of cells caused by long term repeated in vitro cultures. The experimental results obtained from 
purchased cell lines can not actually represent the situations in patients as demonstrated in our 
previous study [12]. Establishment of a simple primary culture method to collect both HCC cells and 
CAFs not only can reveal their characteristics in individual patient for the possibility of personalized 
treatment but also can provide us plenty of cells from different patients for further HCC studies. 
The traditional methods for plating of cells to initiate the primary culture are to mince or dissociate 
the specimens obtained from biopsy or surgical resection of the tumor. These methods usually need 
to apply agents such as trypsin-EDTA for dissociation of cell blocks. The use of trypsin-EDTA 
solution can reduce the antioxidant defense of the cells thus impair the successful rate of plating 
due to loss of cellular glutathione, which participates in many critical cellular functions, including 
antioxidant defense and cell growth [13]. The susceptibilities of HCC cells and CAFs obtained from 
different patients to oxidative stress may be different. The use of trypsin-EDTA solution may cause 
unpredictably different degrees of damage to both HCC cells and CAFs obtained from different 
patients, and thus alter our interpretation the results of the primary culture. Moreover, biopsy and 
surgical resection of the tumor to obtain specimens for culture are hard to be widely applied in 
clinical practice. Ultrasound-guided fine-needle aspiration (FNA) cytology or biopsy of hepatic 
tumor is frequently applied in the collection of specimens for diagnosis because it is considered 
safe, efficacious, accurate, and cost-effective [14,15]. The specimens obtained from FNA are < 0.7 
mm in width and are usually < 1–2 mm in length when 22G Chiba needle is applied. According 
to personal experience, specimens obtained from FNA are not necessary to be further minced or 
dissociated for plating and the successful rate for primary culture can reach to more than 97% [16]. 
FNA of the tumor can become a clinically acceptable method for the collection of specimens for 
primary culture. The detail procedures for primary culture using specimens obtained from FNA 
were described in our previous papers [17,18]. The key point for the successful primary culture is 
adequate serum-containing culture medium applied in the initial plating. The specimens should not 
float in excessive amount of medium and 1.2-1.3 mL medium for a 25-cm2 flask is an ideal amount 
for initiation of plating. The first time replacement of medium should be delayed to the 3rd to 5th day 
after plating. Outgrowth of cells occurs within the 3rd to 7th day of culture and the cells usually will 
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continue to proliferate till around the 14th day of culture. After then, 
the proliferative speeds of cultured cells can be divided into slow and 
rapid proliferation two types. The cultured cells can be applied for (1) 
researches [6,12,18,19] and (2) prediction of outcomes. However, they 
are three potential pitfalls in the prediction the outcomes of patients 
using this culture method. (1) Since patient may have multiple tumors 
with different characteristics, the result of primary culture from one 
of these tumors theoretically do not represent the characteristics of all 
tumors in this patient. To overcome this potential pitfall, the largest 
tumor in each patient that theoretically can represent the tumor with 
the most malignant characteristic in this patient should be selected 
for aspiration. (2) HCC tumor may have polyclonal cancer cells with 
different malignant characteristics. The specimens obtained from 
one session of FNA have the potential to miss some clones of cancer 
cells. This pitfall is unable to be completely prevented. However, our 
previous study showed that the predominant clones of HCC cells in 
patients with invasive HCC were those with rapid proliferation [16]. 

Random aspirations from these tumors thus have high probability 
to obtain these rapidly proliferative cells for culture. (3) The in vitro 
and in vivo growth patterns of cells may be different due to different 
environments for cell growth. Although this primary culture method 
have above potential pitfalls to represent the characteristic of HCC 
in each patient, significant associations of the proliferative speeds 
of cultured cells with HCC invasiveness and 1-year survivals were 
demonstrated in our previous study [16]. The in vivo proliferative 
pattern of cells may be adequately represented in our primary culture. 
Co-culture of both cancer cells and CAFs in this method which may 
represent the similarity of HCC in vivo is an important explanation. 
Patients with rapidly proliferative HCC cells in primary culture 
have highly malignant phenotype. Moreover, cells with rapidly 
proliferative character can be easily collected to sufficient amount 
for further anti-cancer drug sensitivity tests. This makes us have 
possibility to design a personalized HCC treatment stratagem. The 
culture equipments required for this method are not expensive and 
can be seen in almost all hospitals with basic laboratory facility. The 
technique is also very easy. This method can be applied in clinical 
practice to provide cells from individual patient for researches and 
the possibility of personalized HCC treatment.
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