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Figure 1: Flow chart on the article selection process 

  



 

Figure 2: The article selection process 

  



 

Figure 3: Mechanism and concepts of Microwave Ablation 
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Table 1: Characteristics of Manuscripts Reviewed 

Author(s) 
name and 
year of 
publicatio
n 

Study 
Design 

Sample size, age, 
and location 

Size of 
tumors and 
cancer stage 

Outcome 
measures 

Study Outcomes  

Hu et al., 
2022 (Hu 
et al., 
2022) 

Retrospectiv
e Study 

61 patients (35 
males, 26 
females);  
±58.91 years; 
He Fei, China  

Primary liver 
cancer; 
Single or 
multiple liver 
cancers with 
a diameter ≤3 
cm and 
totaling <3; 
No evidence 
of vascular 
invasion, bile 
duct invasion, 
or 
extrahepatic 
metastases; 
2020 China 
liver cancer 
staging 
system of Ia 
(n = 55), Ib (n 
= 6) 

Contrast-
enhanced MR, 
CECT, CEUS of 
the liver) and 
tumor-related 
indicators (AFP, 
DCP, and 
human 
prothrombin 
complex) 

Laparoscopic 
microwave 
ablation with ICG 
fluorescence 
navigation achieve 
better efficacy as 
compared to 
compared with 
conventional 
laparoscopic 
microwave 
ablation. In 
addition to its 
ability to detect 
micrometastases 
and satellite 
lesions during 
surgery. 

Dou et al., 
2022 (Dou 
et al., 
2022) 

Retrospectiv
e study 

729 patients (366 
microwave 
ablation group, 
363 surgical 
resection group); 
±55.4 years; 
China 

Single tumor 
smaller than 
5.0 cm or a 
maximum of 
3 tumors 
smaller than 
3.0 cm; Child-
Pugh class A 
or B 
classification; 
No evidence 
of vein or bile 
duct tumor 
embolism, 
and no 
extrahepatic 
metastasis at 
the time of 
diagnosis; 
Eastern 
Cooperative 
Oncology 
Group 
performance 
status of 0–1, 
and no prior 
anticancer 
treatment. 

CE-MRI/CT or 
CEUS; 
 
Patients with 
extrahepatic 
metastasis 
according to 
their clinical 
symptoms or 
patients with 
unexplained 
alpha-
fetoprotein 
(AFP) elevation 
were also 
accessed with 
bone 
scintigraphy, 
pelvic MRI, 
chest CT, or 
PET-CT. 

Patients with small 
hepatocellular 
carcinoma of ≤ 4 
cm treated with 
microwave 
ablation 
demonstrated 
comparable long-
term oncologic 
outcomes with 
those treated with 
surgical resection. 
Additionally, these 
patients have with 
lower complication 
rates and faster 
recovery as 
compare to those 
treated with 
surgical resection. 

Tamai & Retrospectiv 513 patients (174 Early-stage CECT, dynamic Next-generation 



5 
 

Okamura, 
2021 (49) 

e study radiofrequency 
ablation; 339 new 
microwave 
thermosphere 
ablation); ±74 
years; Wakayama 
Rosai Hospital, 
Japan 

hepatocellular 
carcinoma ≤3 
cm 

MRI, and CEUS microwave 
thermosphere 
ablation for small 
hepatocellular 
carcinoma is 
safer, and more 
curative treatment 
in a shorter 
ablation time 
compared to the 
conventional 
radiofrequency 
ablation. 

Ji et al., 
2022 
(38) 

Retrospectiv
e study 

45 patients (28 
transcatheter 
arterial 
chemoembolizatio
n only, 17 
transcatheter 
arterial 
chemoembolizatio
n with microwave 
ablation); ±59 
years; Nanjing 
Medical 
University, China 

First 
intrahepatic 
recurrent 
hepatocellular 
carcinoma 
after initial 
resection; 
Recurrent 
three or fewer 
tumors under 
3 cm prior to 
receiving the 
intervention; 
Child–Pugh A 
or B; 
Absence of 
extrahepatic 
metastasis or 
macrovascula
r invasion; 
Eastern 
Cooperative 
Oncology 
Group 
performance 
score ≤ 2. 

Serum tumor 
makers, 
enhanced liver 
MRI or CT 

Although 
transcatheter 
arterial 
chemoembolizatio
n alone provides 
equivalent 
effectiveness for 
recurrent 
hepatocellular 
carcinoma in 
terms of overall 
survival rates, 
patients treated 
with transcatheter 
arterial 
chemoembolizatio
n plus microwave 
ablation had better 
1-, 3-, 6-month 
tumor response 
rates and may 
prolong tumor 
progression free 
survival time. 

Zhao et al, 
2020 (52) 

Retrospectiv
e study  

43 patients (37 
liver metastasis, 6 
primary cancer) 
(28 male, 15 
female); ±62.81 
years; Soochow 
University affiliate 
hospital, China. 

3.36 ± 1.33cm
; liver and 
metastatic 
tumors. 

Whole blood 
(4 mL) test for 
cytometry and 
cytokine (IFN-γ, 
IL-2, IL-6, IL-8, 
IL-10, IL-12 p40, 
IL-12 p70, IL-1β, 
TNFα, and 
VEGF) 
analyses. 

Microwave 
ablation treatment 
for hepatic 
malignancies can 
alter the serum 
levels of several 
cytokines such as 
IL-2 and IL-6. 
Hence, causing 

heat injury to 
tissues 
surrounding the 
tumor site and 
release 
neoantigen to 
blood circulation, 
eventually induce 
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a systemic 
reaction. 

Li et al., 
2021 (72) 

Retrospectiv
e study 

101 patients (47 
CT-guided 
microwave 
ablation, 54 MR-
guided microwave 
ablation); 
±56 years; China 

Single 
hepatocellular 
carcinoma 
≤ 5.0 cm or a 
maximum of 
three. 

Local tumor 
progression, and 
overall survival. 

Both CT-guided 
and MR-guided 
microwave 
ablation are 
comparable 
therapies for the 
treatment of HCC 
(< 5 cm), and 
there was no 
difference in 
survival between 
the two groups. 
However, MR-
guided microwave 
ablation could 
reduce the 
incidence of 
complications. 

Zhang et 
al., 2022 
(73) 

Retrospectiv
e study 

339 patients (106 
male, 233 female); 
±62 years; 
Chinese PLA 
General Hospital, 
China 

Child–Pugh A 
or B cirrhosis; 
Single tumor 
with a 
maximum 
tumor size of 
5 cm or less, 
or two to 
three tumors 
with a tumor 
size of 3 cm 
or less; No 
evidence of 
vascular 
invasion or 
extrahepatic 
metastasis 

Local tumor 
progression rate 
and early 
recurrence rate 

Kaplan–Meier 
estimates of the 
rates of ER in the 
low-risk and high-
risk groups were 
6.8% (95% CI 4.0 
– 9.6) and 30.5% 
(95% CI 23.6 – 
37.4), 
respectively. 

Young et 
al., 2020 
(39) 

Retrospectiv
e study 

86 patients (64 
men, 22 women); 
±63.9 years; 
United States 

86 patients 
who 
underwent a 
total of 103 
microwave 
ablations with 
a single 
microwave 
ablation 
system, 
89.3% of the 
microwave 
ablation 
procedure 
were 
performed on 
hepatocellular 
carcinoma; 
Size not 

Distance from 
the edge of the 
tumor to the 
nearest adjacent 
portal or hepatic 
vein; Baseline 
laboratory data 
including 
aspartate 
aminotransferas
e (AST), alanine 
aminotransferas
e (ALT), total 
bilirubin, 
creatinine, 
international 
normalization 
ratio (INR), 
albumin, sodium 

2450 MHz 100 
Watt generator 
microwave 
ablation system 
able to accurately 
predicts ablation 
zone dimensions 
fairly. 
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specified and alphafeto 
protein (AFP) 
serum levels, 
and model for 
end stage liver 
disease (MELD) 
scores 

Ricker et 
al., 2024 
(40) 

Retrospectiv
e study 

623 patients (791 
surgical 
microwave 
ablation, 1156 
tumors); 
±63.9 years; 
United States 

ASA score of 
III (79.5 %) or 
IV (15.8 %), 
underlying 
cirrhosis 
(89.1 %) as a 
result of 
HCV/HBV 
infection 
(56.1 % and 
4.7 %, 
respectively) 
or chronic 
alcohol abuse 
(30.2 %). 
Median tumor 
size ±2cm 
(range 0.25–
10 cm) with 
an average of 
1 tumor 
ablated per 
operation 
(range 1–7 
tumors);  
Child-Pugh 
class A. 

Perioperative 
laboratory 
values, and 
follow-up 
information, 
recurrence, and 
survival 

Surgical 
microwave 
ablation to treat 
hepatocellular 
carcinoma is a 
safe and effective 
modality when 
used as part of a 
multidisciplinary 
strategy, even in 
patients with 
advanced liver 
disease. 
 
Compared to 
resection, 
minimally invasive 
liver microwave 
ablation is 
associated with 
lower morbidity. 
 
Laparoscopic liver 
microwave 
ablation is an 
effective local 
therapy as 
definitive 
treatment for 
hepatocellular 
carcinoma. 
Surgical 
microwave 
ablation can serve 
as an effective 
bridge to 
transplant 
candidates but 
can also provide 
disease control for 
those patients 
who are not 
candidates. 
Although local 
recurrence rates 
are low, patients 
who do 
experience a local 
or regional 
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recurrence are 
often candidates 
for repeat liver 
microwave 
ablation, 
resection, or 
transplantation 

Feng et al., 
2022 (41) 

Retrospectiv
e Study 

426 patients (291 
resection of 
hepatocellular 
carcinoma, 135 
microwave 
ablation); 
±57 years; 
Shengjing 
Hospital, China 

tumor within 
the Milan 
criteria: single 
HCC ≤5 cm 
or 2–3 
nodules, each 
≤3 cm; (b) no 
evidence of 
macroscopic 
vascular or 
bile duct 
invasion; (c) 
no previous 
or 
simultaneous 
malignancies; 
and (d) no 
previous 
treatment for 
HCC. 

US, CT, and/or 
MRI, and 
tumour-related 
indicator such 
as serum alpha-
fetoprotein 
(AFP).  

Microwave 
resection resulted 
in survival 
outcomes that 
were similar to 
those of resection 
of hepatocellular 
within the Milan 
criteria. However, 
it is more 
favorable in terms 
of shorter hospital 
stay and lesser 
blood loss as 
compared to those 
underwent 
resection of 
hepatocellular. 

AFP = Alpha fetoprotein 
AST = Aspartate aminotransferase 
CE = Contrast-enhanced 
CECT = Contrast-enhanced computed tomography 
CEUS = Contrast -enhanced Ultrasound 
CT = Computer Tomography 
MR = Medical Resonance 
MRI = Magnetic Resonance Imaging 
PT = Prothrombin Time 
US = Ultrasound 

 

 

 


