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Retrospective Study
Evaluation of short- and medium-term efficacy and complications of ultrasound-guided ablation for small liver cancer
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Abstract
BACKGROUND
To ensure clinical efficacy and prolong patient survival, treatments such as surgery and microwave ablation (MWA) are used for early liver cancer. MWA is preferred because it effectively preserves the normal liver tissue and causes transient coagulation necrosis of local liver tumor cells. However, due to technical limitations, the cancerous liver tissue cannot be completely ablated; therefore, the probability of local tumor recurrence is high.

AIM
To investigate the clinical efficacy and safety of ultrasound-guided percutaneous MWA in the treatment of small liver cancer.

METHODS
A total of 118 patients treated for small liver cancer in The Central Hospital of Yongzhou from January 2018 to April 2019 were selected. Sixty-six patients received ultrasound-guided percutaneous MWA (MWA group) and 52 received laparoscopic surgery (laparoscope group). The operation time, blood loss, hospital stay, and medical expenses of both groups were statistically analyzed. Serum alanine aminotransferase (ALT), aspartate aminotransferase (AST), total bilirubin (TBIL), albumin (ALB), alpha fetal protein (AFP), carcinoembryonic antigen (CEA), and peripheral blood regulatory T lymphocytes (Treg) levels were evaluated pre- and post-operatively. The cross-sectional area of tumors measured before and after ablation was analyzed statistically; the therapeutic effect was compared between both groups in terms of surgical complications, 2-year progression-free survival rate, and overall survival rate. 

RESULTS
The operation time, blood loss, hospital stay, and medical expenses in the MWA group were lower than those of the laparoscope group, and the differences were significant (P < 0.05); these parameters, and ALT, AST, TBIL, and ALB levels were compared preoperatively between both groups, and there was no significance (P > 0.05). The operation time, blood loss, hospital stay, and medical expenses for 2 d and 1 wk after surgery, the ALT and AST of the MWA group were lower than those of the laparoscope group, and the difference was significant (P < 0.05). The operation time, blood loss, hospital stay, and medical expenses, and serum AFP, CEA, and Treg levels were measured preoperatively and 4 and 8 wk postoperatively, and there were no significant differences between the two groups (P > 0.05). Compared with preoperative levels, serum AFP, CEA, and Treg levels in both groups were decreased (P < 0.05). The lesion in the MWA group had a maximum area of 4.86 ± 0.90 cm2, 1.24 ± 0.57 cm2, and 0.31 ± 0.11 cm2 preoperatively, 1 and 3 mo postoperatively, respectively. Fifty-eight of them achieved complete response and eight achieved a partial response. After 2 years of follow-up, the progression-free and overall survival rates in the MWA group were 37.88% and 66.67%, respectively, compared with 44.23% and 76.92% in the laparoscope group, with no significant difference (P > 0.05). 

CONCLUSION
The effects of ultrasound-guided percutaneous MWA in the treatment of small liver cancer are similar to those of laparoscopic surgery. However, ablation causes less trauma and liver dysfunction.
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Core Tip: Through a set of controls, it was confirmed that the effect of ultrasound-guided percutaneous microwave ablation in the treatment of small liver cancer is similar to that of laparoscopic surgery. However, ablation will also cause less trauma and liver dysfunction, so there is more room for development in clinical applications.


INTRODUCTION
Liver cancer is a common malignancy in oncology, with a high incidence and mortality; primary liver cancer is the main clinical tumor[1]. The specific cause of liver cancer is still unclear but long-term studies have found that it may be related to cirrhosis and viral hepatitis[1]. In order to ensure clinical efficacy and prolong patient survival, radical treatments such as surgery and microwave ablation (MWA) are used for early liver cancer, while local chemoradiotherapy combined with systemic therapy is used for advanced liver cancer[2]. MWA is a rapidly developing interventional therapy technique for liver cancer; it is safe, reliable, well-tolerated, and has few postoperative complications[3]. The main principle of MWA is the puncture of the central area of the tumor (through the skin) using a special microwave needle. When the tissue is treated using microwaves, it absorbs a large amount into itself, resulting in rapid production of a high amount of heat (up to 100℃ instantly). Next to surgery and liver transplantation, it is the preferred method because it effectively preserves the normal liver tissue and causes transient coagulative necrosis of local liver tumor cells due to hyperpyrexia; it may also increase the immunity of the body[4]. However, due to technical limitations, the cancerous liver tissue cannot be completely ablated; therefore, the probability of local tumor recurrence is high[5]. Presently, MWA for liver cancer has a variety of guidance methods, including laparoscopy, computed tomography (CT), ultrasound, intraoperative methods, etc. Ultrasound-guided MWA for primary liver cancer is widely used[6]. This study aimed to investigate the clinical efficacy and safety of ultrasound-guided percutaneous MWA in the treatment of small liver cancer.

MATERIALS AND METHODS
Data
A total of 118 patients with small liver cancer treated at The Central Hospital of Yongzhou of Hunan Province from January 2018 to December 2020 were selected for this study. Sixty-six patients underwent ultrasound-guided percutaneous MWA (MWA group) and 52 underwent laparoscopic surgery (laparoscope group). 
Inclusion criteria: (1) patients aged 42 to 79 years; (2) primary liver cancer diagnosed based on the Guidelines for Diagnosis and Treatment of Primary Liver Cancer in China (2019 Edition)[7,8]; (3) maximum lesion diameter less than 3.0 cm, and disease confirmed by CT, magnetic resonance imaging, or liver puncture examination; (4) no distant metastasis to bile duct or vessels found in pre-treatment examination; (5) all patients who received treatment diagnosed for the first time; and (6) those with provided informed consent.
Exclusion criteria: Those (1) diagnosed with other malignant tumors; (2) with Child-Pugh classification Grade C; (3) who had abdominal cavity and hepatobiliary operations within the past 6 mo; (4) with a history of acute myocardial infarction or cerebrovascular disease within the past 6 mo; (5) experiencing blood coagulation abnormalities, blood system diseases, serious infections, etc.; and (6) with other treatment contraindications.

Ultrasound-guided MWA
The patient was placed in the supine position. After successful local anesthesia, routine disinfection and towel laying were performed. Conventional color Doppler and contrast-enhanced ultrasound were performed again to determine the puncture point and angle and depth of needle insertion. An MWA needle was used under the guidance of color Doppler ultrasound according to the predetermined puncture path and depth. The MWA needle was inserted into the edge of the tumor area. According to the diameter of the tumor, the best location of the electrode should be the site where the tumor and surrounding normal tissue can be thermally coagulated and necrotized to within at least 1 cm. Different microwave programs and powers can be selected according to the size of the tumor for thermal coagulation necrosis. Once the MWA needle reached the puncture edge of the tumor, the microwave device was activated. The MWA time was about 8–12 min, after which the cold circulation system was turned off. After ablation, needle ablation was performed. Patients with cancer less than 3.0 cm in diameter can be treated with one-needle multi-point MWA and those with cancer greater than 3.0 cm in diameter with multi-needle multi-point MWA. The changes in tumor tissue during MWA can be monitored in real-time. Hemostatic drugs, analgesics, sedatives, and fluids can be administered intravenously if necessary[8].

Laparoscopic surgery
The patient was placed in the supine position and under general anesthesia, a 1-cm incision was made under the umbilical cord. After establishing pneumoperitoneum, a laparoscope was inserted to explore the exact location, the number of the mass(es), and the surrounding blood vessels. The ligaments around the liver were removed with the ultrasonic knife and the liver was mobilized. The excision line was marked 2 cm away from the tumor margin, and the liver tissue was removed. Titanium clips were used whenever large vessels were encountered during excision. If the liver section appeared to be bleeding, bipolar electrocoagulation was used to stop the bleed. After resecting the tumor and confirming that there was no active bleeding in the abdominal cavity, the laparoscopic instrument was withdrawn, the air in the abdominal cavity was discharged, and the incision sutured layer by layer.

Observation indices
Serum alanine aminotransferase (ALT), aspartate aminotransferase (AST), total bilirubin (TBIL), albumin (ALB), alpha fetal protein (AFP), carcinoembryonic antigen (CEA), and peripheral blood regulatory T lymphocytes (Treg) levels were evaluated before and after the surgery. The cross-sectional area of tumors measured before and after ablation was analyzed statistically, and the therapeutic effect in terms of surgical complications and 2-year progression-free and overall survival rates were compared between the two groups.
Five mL of venous blood was extracted in the fasting state, centrifuged at 3000 r/min for 5 min, and the serum was separated. AFP and CEA were detected using enzyme-linked immunoassay. Serum ALT, AST, TBIL, and ALB levels were detected in the laboratory to evaluate the liver function in the patients. FACSCalibur flow cytometry (Bectond-Dickinson, USA) was used to detect peripheral blood regulatory T cells.

Short-term efficacy evaluation criteria for treatment effects
According to RECIST efficacy evaluation criteria[9,10] for solid tumors, they can be divided into complete response (CR), partial response (PR), stable disease, and progressive disease. 
The two groups of patients were followed up for 3 years by return visits or via telephone. The follow-up ended in April 2021, and patient survival rates in both groups were recorded.

Statistical analysis
In this study, the serum ALT, AST, TBIL, and ALB levels in the patients were tested by normal distribution test, and were in line with the approximate normal distribution or normal distribution, represented by mean ± SD; t-test was used for comparison between groups. Enumeration data (gender, smoking, drinking, Child-pugh, etc.) were compared by χ2 test and expressed as percentages. The Kaplan-Meier method was used for survival analysis, and the log-rank test was used for the comparison of survival time. Professional SPSS 21.0 software was used for data processing, and the test level was α = 0.05.

RESULTS
Comparison of basic data between the two groups
There were no significant differences in age, body mass index, sex, smoking, alcohol consumption, and the number of lesions between the MWA and endoscopic groups (P > 0.05), as shown in Table 1.

Comparison of surgical trauma indexes between the two groups
The operation time, blood loss, hospital stay, and medical expenses in the MWA group were lower than those in the laparoscope group, and the differences were significant (P < 0.05, Table 2). 

Effects of surgical treatment on liver function indexes in two groups
The operation time, blood loss, hospital stay, medical expenses, and ALT, AST, TBIL, and ALB levels in the MWA and laparoscope groups before surgery were compared, and there was no significance (P > 0.05). The operation time, blood loss, hospital stay, medical expenses 2 and 7 d after surgery, and ALT and AST levels in the MWA group were lower than those in the laparoscope group, and the difference was significant (P < 0.05, Table 3). 

Comparison of serum AFP, CEA, and Treg levels before and after surgery in the two groups
The operation time, blood loss, hospital stay, and medical expenses, and serum AFP, CEA, and Treg levels were measured preoperatively and at 4 and 8 wk after the surgery, and there were no significant differences between the two groups (P > 0.05). Compared with preoperative levels, serum AFP, CEA, and Treg levels in both groups were decreased (P < 0.05), as shown in Table 4. 

Observation of lesion change and treatment effect in the MWA group
The lesion in the MWA group had a maximum area of 4.86 ± 0.90 cm2, 1.24 ± 0.57 cm2, and 0.31 ± 0.11 cm2 before, at 1, and 3 mo after the surgery, respectively. Among them, 58 and eight patients achieved CR PR, respectively.

Comparison of the survival rate between the two groups
After 2 years of follow-up, the progression-free and overall survival rates of patients in the MWA group were 37.88% and 66.67%, respectively, compared with 44.23% and 76.92% for those in the laparoscope group, respectively, with no significant difference (P > 0.05, Table 5, Figure 1A, and B).

Comparison of complication rate between two groups
There was no significant difference in the complication rate between the MWA (4.55%) and laparoscope (9.62%) groups (P > 0.05), as shown in Table 6.

Typical cases
These are presented in Figure 2.

DISCUSSION
Based on previous studies, this study evaluated the efficacy of ultrasound-guided MVA and traditional surgery in the treatment of small liver cancer and compared the level of postoperative liver function recovery and the incidence of complications, so as to comprehensively and objectively evaluate the advantages and disadvantages of radiofrequency ablation.
During the treatment of liver cancer, the effects on liver function should be minimized. With the development of imaging, laparoscopy, and radiofrequency electrode technology, the application of minimally invasive surgeries, such as laparoscopic hepatectomy and MWA, in clinical practice, has increased. With its advantages of accuracy and efficacy, it has become the mainstay in the treatment of primary liver cancer[11]. MWA is a commonly used non-surgical treatment in clinical practice, which has a good targeting ability and can directly act on the tumor cells in patients[12]. Ultrasonography can determine the boundary and diameter of the tumor, and clearly show the perfusion situation of the tumor. It also helps to distinguish the tumor from the gallbladder, diaphragm, intestine, etc.; it can be used for radiofrequency ablation for providing an important reference for the path, range, and angle of radiofrequency needle insertion, effectively reducing heat damage to the surrounding organs[13,14]. MWA is key in the successful treatment of liver cancer. Under the guidance of contrast-enhanced ultrasound, a predetermined preoperative ablation plan and a reasonable needle insertion method should be formulated according to the tumor size, so as to achieve the goal of complete tumor ablation with the least number of points[3,8,13,15,16].
The results of this study showed that the operation time, blood loss, hospital stay, and medical cost of the MWA group were significantly lower than those of the endoscopic group (P < 0.05). This is mainly because ultrasound-guided percutaneous MWA does not need to remove the tumor, but rather relies on the alternating current of the needle electrode to cause high-frequency movement of tissue cells and raise the local tissue temperature. The goal of tumor eradication can be achieved by causing coagulation inactivation or irreversible damage to tumor tissue, and high temperature can also disconnect the tumor from surrounding blood vessels[17,18]. Reducing the tumor tissue leads to its complete necrosis, thus reducing the chance of distant metastasis[19]. Compared with preoperative levels, serum ALT, AST, AFP, CEA, and Treg levels in both groups were significantly decreased postoperatively (P < 0.05). These results suggest that MWA can effectively control the disease by restoring the normal range of liver function and inhibiting the invasion of the liver by tumor cells. It also indicates that ultrasound-guided radiofrequency ablation can improve liver function indices and reduce the proportion of Treg cells in patients with liver cancer. This could be due to the fact that proliferation and invasion of cancer cells in patients undergoing MWA can be inhibited after treatment, thus restoring liver function. Peripheral blood Treg cells are presently the focus of clinical research. It is generally believed that Treg cell levels can reflect the prognosis of patients with malignancies, with low levels often representing a good prognosis.
The study showed that in the MWA group, the maximum cross-sectional area of the lesion was 1.24 ± 0.57 cm2 and 0.31 ± 0.11 cm2 at 1 and 3 mo after surgery, respectively. Among them, 58 and eight patients achieved CR and PR, respectively. After 2 years of follow-up, there was no significant difference in survival rate between the two groups (P > 0.05). It is suggested that the effect of ultrasound-guided percutaneous MWA is similar to that of laparoscopic surgery in the treatment of primary liver cancer. Studies have shown that MWA is effective for liver cancer patients, who need liver protection treatment and cannot tolerate surgery, and not only achieves this purpose but also improves the quality of life of patients[20-22]. The complication rate in the MWA group was lower than that in the endoscopic group, and the difference was not significant (P > 0.05), indicating that during the actual operation, the choice should be made according to the specific situation of the tumor. MWA has higher requirements for operators. If the tumor is close to the blood vessels, it could easily cause blood vessel damage. If the tumor is located on the surface of the liver, in order to reduce damage to the liver, the trajectory of the needle insertion should be deviated. Low accuracy of needle insertion leads to high tumor residue, and the effect of laparoscopic hepatectomy in such a condition is better[23]. At the same time, if the tumor is located in the center of the liver parenchyma, MWA should be chosen to avoid excessive damage to normal liver tissue and function. However, the treatment methods of the patients in this study were chosen under the advice of the attending physicians and did not consider the actual clinical situation, which needs further discussion.
Based on previous studies, this study evaluated the efficacy of ultrasound-guided microwave ablation and traditional surgery in the treatment of small liver cancer[13,24-32]. There are some limitations of this study. Due to the lack of long-term follow-up and small sample size, there is a need for further studies with larger sample size and longer follow-up. A multi-center study should be carried out to provide more detailed and reliable data on the application of ultrasound-guided MWA.

CONCLUSION
There is no significant difference between the effect of ultrasound-guided percutaneous MWA and laparoscopy in the treatment of small liver cancer, but the degree of trauma caused by MWA is small and liver function is mildly affected.

ARTICLE HIGHLIGHTS
Research background
Early-stage liver cancer is often treated with surgery and microwave ablation (MWA). MWA effectively preserves normal liver tissue and causes transient coagulation and necrosis of local liver tumor cells. However, due to technical limitations, cancerous liver tissue cannot be completely ablated; therefore, the probability of local tumor recurrence is high.

Research motivation
Improve the clinical efficacy and safety of percutaneous MWA in the treatment of small liver cancer.

Research objectives
This study aimed to investigate the clinical efficacy and safety of ultrasound-guided percutaneous MWA in the treatment of small liver cancer. 

Research methods
A total of 118 patients treated for small liver cancer in The Central Hospital of Yongzhou from January 2018 to April 2019 were selected.

Research results
The operation time, blood loss, hospitalization time and medical expenses in the MWA group were lower than those in the laparoscopic group. The operation time, blood loss, hospitalization time, medical expenses, alanine aminotransferase and aspartate aminotransferase of the MWA group were lower than those of the laparoscopic group at 2 d and 1 wk after surgery. Compared with preoperatively, the serum alpha fetal protein, carcinoembryonic antigen and Treg levels of the two groups were reduced. The maximum area of the lesion in the MWA group was 4.86 ± 0.90 cm2, 1.24 ± 0.57 cm2, and 0.31 ± 0.11 cm2 before operation, 1 and 3 mo after operation, respectively. Of these, 58 people achieved a complete response, and 8 achieved a partial response. After 2 years of follow-up, the progression-free survival rate and overall survival rate of the MWA group were 37.88% and 66.67%, respectively, and the laparoscopic group were 44.23% and 76.92%, the difference was not statistically significant.

Research conclusions
The effect of ultrasounds-guided percutaneous MWA in the treatment of small liver cancer are similar to those of laparoscopic surgery. However, ablation causes less trauma and liver dysfunction.

Research perspectives
It can improve the clinical efficacy and safety of ultrasound-guided percutaneous MWA in the treatment of small liver cancer in the future.
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Figure Legends
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Figure 1 Survival function of the two groups of patients. A: Progression-free survival function; B: Survival function. MWA: Microwave ablation.
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Figure 2 A 75-year-old woman was diagnosed with a right hepatic lobe tumor on preoperative examination. A: The size of the right hepatic lobe tumor before microwave ablation, with relatively clear boundaries; B: The puncture and ablation process during microwave ablation, indicating that the needle insertion position was relatively accurate; C: The examination after microwave ablation. It can be seen that there is no enhancement in the venous and arterial phases, and the ablation range is 41 cm × 36 cm; D: The reexamination with contrast-enhanced ultrasound 3 mo after ablation, with no enhancement in arterial and venous phases.

Table 1 Comparison of basic information between the two groups, n (%)
	Basic information
	MWA group (n = 66)
	Laparoscope group (n = 52)
	t/χ2
	P value

	Age (yr)
	58.7 ± 8.6
	57.3 ± 9.1
	0.856
	0.394

	BMI (kg/m2)
	24.1 ± 2.0
	23.8 ± 2.2
	0.774
	0.440

	Lesion diameter (cm2)
	2.13 ± 0.48
	2.01 ± 0.44
	1.398
	0.165

	Number of lesions 
	2.14 ± 0.50
	2.03 ± 0.48
	1.207
	0.230

	Gender
	
	
	0.952
	0.329

	Male
	36 (54.55)
	33 (63.46)
	
	

	Female
	30 (45.45)
	19 (36.54)
	
	

	Smoking
	
	
	1.187
	0.276

	Yes
	24 (36.36)
	14 (26.92)
	
	

	No
	42 (63.64)
	38 (73.08)
	
	

	Alcohol
	
	
	2.638
	0.104

	Yes
	22 (33.33)
	25 (48.08)
	
	

	No
	44 (66.67)
	27 (51.92)
	
	

	Child–pugh
	
	
	2.336
	0.126

	Class A
	30 (45.45)
	31 (59.62)
	
	

	Class B
	36 (54.55)
	21 (40.38)
	
	

	History of hepatitis B
	
	
	1.291
	0.256

	Yes
	39 (59.09)
	36 (69.23)
	
	

	No
	27 (40.91)
	16 (30.77)
	
	

	AFP (ng/mL)
	
	
	0.968
	0.325

	≤ 20
	22 (33.33)
	13 (25.00)
	
	

	>20
	44 (66.67)
	39 (75.00)
	
	


MWA: Microwave ablation; BMI: Body mass index; AFP: Alpha fetal protein.

Table 2 Comparison of surgical trauma indexes between the two groups (mean ± SD)
	Group
	n
	Operation time (min)
	Blood loss (mL)
	Hospital stays (d)
	Medical expenses (Thousand Yuan)

	MWA group
	66
	55.81 ± 9.64
	8.94 ± 2.26
	3.3 ± 0.8
	2.28 ± 0.21

	Laparoscope group
	52
	62.30 ± 10.57
	22.83 ± 6.18
	5.1 ± 1.3
	2.91 ± 0.30

	t value
	
	-3.479
	-16.897
	-9.249
	-13.401

	P value
	
	0.001
	0.000
	0.000
	0.000




Table 3 Effects of surgical treatment on liver function indexes in two groups (mean ± SD)
	Index
	Before surgery
	2 d after surgery
	1 wk after surgery

	ALT (U/L)
	
	
	

	MWA group (n = 66)
	32.5 ± 7.0
	175.3 ± 36.8a
	57.1 ± 10.4a

	Laparoscope group (n = 52)
	34.1 ± 6.7
	193.0 ± 40.2a
	66.5 ± 12.1a

	t value
	-1.256
	-2.490
	-4.535

	P value
	0.212
	0.014
	0.000

	AST (U/L)
	
	
	

	MWA group (n = 66)
	34.9 ± 8.6
	193.7 ± 33.2a
	64.2 ± 15.0a

	Laparoscope group (n = 52)
	32.6 ± 7.3
	218.0 ± 41.8a
	76.7 ± 16.3a

	t value
	1.540
	-3.520
	-4.326

	P value
	0.126
	0.001
	0.000

	TBIL (μmol/L)
	
	
	

	MWA group (n = 66)
	15.9 ± 3.0
	36.8 ± 9.2a
	24.1 ± 6.5a

	Laparoscope group (n = 52)
	16.3 ± 4.1
	39.5 ± 9.8a
	26.4 ± 7.3a

	t value
	-0.612
	-1.538
	-1.807

	P value
	0.542
	0.127
	0.073

	ALB (g/L)
	
	
	

	MWA group (n = 66)
	39.8 ± 3.1
	35.0 ± 3.4a
	37.8 ± 2.8a

	Laparoscope group (n = 52)
	41.0 ± 4.4
	34.2 ± 3.1a
	36.9 ± 3.1a

	t value
	-1.736
	1.319
	1.653

	P value
	0.085
	0.190
	0.101


aP < 0.05 vs this group before operation.
MWA: Microwave ablation; ALT: Alanine aminotransferase; AST: aspartate aminotransferase; TBIL: Total bilirubin; ALB: Albumin.


Table 4 Comparison of serum alpha fetal protein, carcinoembryonic antigen and peripheral blood regulatory T lymphocytes levels before and after surgery in 2 groups (mean ± SD)
	Index
	Before surgery
	4 wk after surgery
	8 wk after surgery

	AFP (ng/mL)
	
	
	

	MWA group (n = 66)
	98.6 ± 20.5
	43.2 ± 14.3a
	15.1 ± 4.6a

	Laparoscope group (n = 52)
	103.8 ± 25.1
	39.7 ± 13.6a
	13.6 ± 4.8a

	t value
	-1.239
	1.349
	1.725

	P value
	0.218
	0.180
	0.087

	CEA (ng/mL)
	
	
	

	MWA group (n = 66)
	14.82 ± 4.16
	7.18 ± 2.30a
	2.29 ± 0.77a

	Laparoscope group (n = 52)
	16.33 ± 5.28
	8.01 ± 2.57a
	2.56 ± 0.81a

	t value
	-1.738
	-1.848
	-1.848

	P value
	0.085
	0.067
	0.067

	Treg (%)
	
	
	

	MWA group (n = 66)
	9.53 ± 2.33
	6.81 ± 1.53a
	5.52 ± 1.00a

	laparoscope group (n = 52)
	10.04 ± 2.56
	7.41 ± 1.76a
	5.80 ± 1.43a

	t value
	-1.130
	-1.979
	-1.250

	P value
	0.261
	0.050
	0.214


aP < 0.05 vs this group before operation.
AFP: alpha fetal protein; CEA: Carcinoembryonic antigen; Treg: Peripheral blood regulatory T lymphocytes.

Table 5 Comparison of survival rate between the two groups, n (%)
	Group
	n
	Progression-free survival
	Overall survival

	MWA group 
	66
	25 (37.88)
	44 (66.67)

	Laparoscope group 
	52
	23 (44.23)
	40 (76.92)

	χ2
	
	0.486
	1.492

	P value
	
	0.486
	0.222


MWA: Microwave ablation.

Table 6 Comparison of complication rate between two groups, n (%)
	Group
	n
	Abdominal infection
	Gastrointestinal bleeding
	Upper gastrointestinal hemorrhage
	Complication rate

	MWA group
	66
	2
	0
	1
	3 (4.55)

	Laparoscope group 
	52
	3
	2
	0
	5 (9.62)

	χ2
	
	
	
	
	1.183

	P value
	
	
	
	
	0.277


MWA: Microwave ablation.
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