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We read with great interest the article by Cheung et al. (1) 
recently published in Hepatobiliary Surgery and Nutrition, 
presenting a narrative review of various ablation systems 
for hepatocellular carcinoma (HCC) in cirrhotic patients. 
We would like to provide several comments. We would first 
like to offer our congratulations to the authors for their 
review, which extensively discusses radiofrequency (RFA), 
high-intensity focused ultrasound (HIFU) , and microwave 
ablation (MWA) ablation techniques. This review is a 
succinct summary to better understand the utility of various 
ablation techniques used in HCC treatment (1). 

Although RFA is a well validated thermal ablation 
technique in the published literature, MWA has become 
the standard of care in treating HCC, at least in the USA. 
An increasing number of studies support the safety and 
efficacy of MWA in HCC for non-surgical candidates (2). 
Furthermore, there are growing efforts to determine the 
safety of MWA in ablating hepatic lesions located in high-
risk areas. The authors mentioned the use of artificial 
ascites for hepatic dome lesions as an ancillary technique 
to minimize potential complications such as diaphragm or 
lung injury. We would like to offer evidence supporting 
MWA being a safe and effective method of treatment 
even in challenging locations such as peri-cardiac or 
sub-diaphragmatic areas without routine use of hydro-
displacement (3-7). Even though continued investigation 

is still necessary to shed more light on the role of MWA 
in treating HCC in these locations, it is reassuring to see 
more and more studies supporting the safety and efficacy of 
MWA in the treatment of HCC, even in previously thought 
prohibitive locations and even in patients beyond early stage 
HCC (8-10).

In the comparison table [Tab. 4 in Ref. (1)] provided by 
the authors, the ablation size cut-off is reported as “5 cm” 
for MWA. Although there are no established guidelines 
for treating HCC larger than 3–3.5 cm, there is growing 
evidence supporting the use of adjunctive locoregional 
therapies such as transarterial chemoembolization (TACE) 
in conjunction with thermal ablation for these lesions. 
However, recent studies prove that lesions of up to 8 cm 
can be ablated with modern high power MWA probe 
technologies alone (2.4 GHz generators) (11). For example, 
the largest ablation zone that can be achieved using the 
Emprint™ HP ablation system (Covidien, Boulder, CO, 
USA) is up to 4.8 cm by 4 cm with just a one 10 minutes 
cycle at 150 watts using a single probe based on their 
reported in-vivo data. In our experience, similar to Liu et al.  
we have routinely been able to achieve ablation zones  
>5 cm using the “overlap technique”, often using the same 
initial access tract as can be seen in Figure 1. As the authors 
mentioned, MWA provides more predictable ablation zones 
enhancing the safety and efficacy of these larger ablations in 
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the rather crowded liver environment. The local recurrence 
rate of lesions 5–8 cm was found to be comparable with 
recurrence rates of smaller HCC lesions after MWA 
in Liu et al. study (10). Also, Wang et al. achieved far 
higher complete ablation rates of HCC >5 cm in his  
study (11). Understandably, much of this literature involves 
retrospective small sample sizes, so large prospective studies 
are needed to evaluate long-term safety and efficacy of 
MWA of HCC lesions >5 cm, although currently published 
literature is very promising (8,12).

We would like to add our observation that most liver 
tumors smaller than 5 cm are rather spherical in shape, 
making an ablative technology that can provide high level 
of sphericity very desirable, as it can ensure an adequate 
ablation margin to the target lesion while lessening tissue 
damage to healthy liver parenchyma and to highly sensitive 
structures such as bile duct or diaphragm. In comparison, 
RFA, HIFU and even older generation MWA systems 
created more unpredictable ellipsoidal ablation zones 
compared to modern MWA systems limiting their safety 
profile and decreasing patient’s candidacy for ablative 
therapies. The article rightfully discusses one of the main 
advantages of MWA as being its significant decrease of 
heat sink effect, making it an ideal ablative therapy in the 
vascular rich liver environment and in our experience, we 
have found MWA to be quite effective in caudate lobe and 
perivascular lesions (>3 mm vessels) where heat skin is most 

prevalent. Also, MWA may have an inherent advantage over 
RFA, given its heavy reliance on active heating vs. passive 
heating as RFA is, possibly allowing for more effective 
ablation regardless of limitations imposed by local tissue 
environment (heat-sink, fat, fibrosis, etc.) (13,14).

In this review, ascites was described as one of the 
contraindications for MWA in Tab. 4 in Ref. (1). Authors 
mentioned that patients may be good candidates for MWA 
in case they are not candidates for TACE in the setting 
of ascites. We think these statements can be confusing 
for readers and would like to clarify the role of MWA in 
patients with ascites. Percutaneous liver ablation in the 
presence of ascites is considered a contraindication in 
many manuscripts, this is a surrogate conclusion based on 
surgical literature’s position in liver resection in this patient 
cohort. Nevertheless, there is little evidence supporting 
ascites as a contraindication for percutaneous thermal 
ablation. Some of the reasons behind this concern include 
worsening liver function, technical challenges and the risk 
of uncontrollable hemorrhage; however, the evidence for 
these concerns in percutaneous thermal liver ablation is 
frail. On the contrary, for the issue of bleeding, artificial 
ascites administration is recommended for lesions adjacent 
to gastrointestinal structures to allow a safer ablation and 
added fluid is drained at the end of the procedure, just like 
a paracentesis is performed at the end of percutaneous liver 
ablation in patients with ascites. We agree with Sherwani  
et al. that the risk of bleeding is low when performing MWA 
in patients with ascites given the cauterizing nature of the 
microwave probe, as long as the operator ensures adequate 
cautery of the traversed liver parenchyma all the way to 
the hepatic capsule (15). As for worsening liver function, 
most literature to date has excluded patients with cirrhosis 
from percutaneous thermal ablation. In our practice we 
use a case-by-case approach for these patients, as small and 
single HCCs can be safely ablated in patients with ascites 
and a bilirubin of <2 mg/dL. A bilirubin of <2.5 mg/dL  
is reported in several studies as an independent factor 
predicting worse outcome after liver ablation (8,12).

The authors remark that microwave provides faster 
ablation compared to RFA or HIFU. In-vivo and ex-vivo 
studies show that MWA achieves larger ablation zones and 
faster ablation times, thus allowing tumors to be treated 
with fewer probe insertion points compared to RFA (14). 
From a practical point of view, several advantages can be 
reaped; shorter MWA ablation time, shorter duration of 
anesthesia, and a far less “liver sticks or insertions” which in 
our opinion inevitably decreases complications (9).

Figure 1 Illustration of the ‘overlap technique’ using one probe/
one insertion. The needle (black line) can be retracted without 
exiting the liver capsule and re-advanced in a different plane as 
shown with red arrows to cover a larger ablation area. Adequate 
ablation margins can be achieved with this technique. Digital 
design by Sefa Ozen.
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The article does mention cryoablation as an option 
for liver ablation, and cites a few older studies from the 
surgical literature to discount it as safe option. The article 
also highlights cryoablation’s major advantage, the visible 
ice-ball, allowing for dynamic visualization of the ablation, 
but omits other advantages such as decreased procedure 
associated pain and lack of severe thermal injury to great 
vessels and biliary tract. However, cryoablation does seem to 
carry the unique risk of Cryo-Shock in larger ablations and 
there is a tendency towards increased post-preprocedural 
bleeding as shown in Rong et al. retrospective study of 
1,197 HCC lesions treated by percutaneous cryoablation, 
but nonetheless, they found comparable efficacy, safety, and 
long-term survival to the reported outcomes of RFA (16).  
An earlier comparative study by Ei et al. confirmed 
aforementioned findings by Rong et al. in support of liver 
HCC cryoablation (17).

Lastly, it is mentioned in this narrative review, that MWA 
can be an alternative therapy when lesion’s location is not 
ideal for RFA. We believe this statement does not reflect 
current trend in the USA and undermines the advantages 
of MWA given the increasingly supportive data in the 
literature as discussed in this article. To the contrary, current 
trends show MWA to be slowly replacing RFA as the 
ablative method of choice in the liver; noticeable advantages 
of MWA over RFA include its capacity to heat the tissues 
without significant impedance, the lack of grounding pads 
that can cause skin burns, ability to use in difficult locations 
and faster ablation time and even a tendency towards less 
local tumor progression (18).

In conclusion, given these advantages, MWA seems to 
overcome limitations of RFA and is becoming first choice 
thermal-ablative therapy in HCC. Further studies are 
needed to support these observations. 
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