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Colorectal cancer was the third most common cancer in the world in 2018 with nearly 
2 million cases and it had the second highest number of cancer-related deaths (1). 
Colorectal liver metastases (CRLMs) are present in around a third of patients with 

colorectal cancer (2). Surgery, aiming for a complete “R0 resection”, is the gold standard 
treatment of CRLMs in anatomically and clinically appropriate cases (3), yet despite this, 
only around a quarter of patients with CRLMs achieve hepatic resection (2). In patients with 
CRLMs that are not amenable to resection primarily or after systemic therapy and in those 
unfit for surgery, local ablative therapies can be considered. Ablative therapies can also be 
considered in conjunction with resection (4) and can prolong survival when used in addi-
tion to chemotherapy (5).

These local ablative therapies include both local and locoregional treatments. Microwave 
ablation (MWA) and radiofrequency ablation (RFA) are local thermal treatments and are now 
commonly used in the treatment of CRLMs. Locoregional interventions include transarterial 
chemoembolization (TACE) and radioembolization. 

Thermal ablative methods can provide effective local control of CRLM, with the lowest 
rates of local recurrence achieved in lesions smaller than 3 cm (6, 7). There is evidence that 
combining thermal ablation with TACE in treating larger hepatocellular carcinoma (HCC) 
improves long-term survival with no increase in complications (8), but data supporting this 
combination approach (ablation and TACE or bland embolization) for treatment of larger 
CRLMs are lacking. 

This review aims to examine the current published data evaluating treatment of interme-
diate-size liver tumors (3–5 cm) with thermal ablation alone and combination therapy with 
TACE and ablation. Outcome data in HCC is summarized and areas for further research in the 
field of CRLM are highlighted. 

ABSTRACT 
Colorectal cancer liver metastases (CRLMs) are common. Treating CRLMs with thermal ab-
lation can prolong survival, but compared to lesions smaller than 3 cm, local control rates 
and overall survival are relatively worse with larger, intermediate (3–5 cm) lesions. Local re-
currence rates range between 1.7%–20.2% and 6.7%–68.9% for CRLMs less than 3 cm and 
greater than 3 cm, respectively. Worse outcomes are also present when ablating intermediate 
size hepatocellular carcinoma (HCC) and there are some pathological similarities with CRLMs, 
namely the presence of micrometastatic disease. Combining ablation with transarterial 
chemoembolization is more effective in treating intermediate-size HCC than ablation alone. 
A meta-analysis of robust randomized controlled trials demonstrated long-term improved 
survival with combination therapy compared to ablation alone (odds ratio at 1, 3 and 5 years 
of 2.74, 2.77 and 5.23, respectively). There is, however, minimal evidence for combination 
therapy in CRLMs, limited to a handful of studies that are predominantly retrospective and 
have heterogeneous inclusion criteria. Given the difficulty in successfully treating intermedi-
ate CRLMs, the strong evidence for combination therapy in intermediate HCC and potential 
pathological similarities, formal evaluation of combination treatment in CRLM is merited. This 
review highlights existing evidence for treatment of intermediate-size liver lesions and high-
lights where trials in CRLMs should focus. 
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Intermediate-size CRLMs 
treated with thermal  
ablation alone

There is a vast amount of data regarding 
the use of thermal ablation in the treatment 
of CRLMs. Table summarizes the results of 
studies including at least 50 CRLMs treated 
with thermal ablation where an assessment 
of the effect of lesion size on local recur-
rence rates was made. 

Amongst the 18 identified studies, a total 
of 5296 CRLMs were ablated. Two studies 
likely overlap in terms of patients, but report 
different outcomes so both are included (9, 
10). Nine studies treated patients with cura-
tive intent (11–19), four studies had a com-
bination of curative and palliative intent (9, 
10, 20, 21) and in five studies, the treatment 
goal was not clear (8, 22–25). Sixteen stud-
ies (9–11, 13–15, 17–20, 22–27) indicated a 
greater local recurrence rate and/or worse 
survival in patients with lesions larger than 
3 cm. The local recurrence rates were 2.0%–
48.5% overall and where separately report-
ed, the range of local recurrence rates for 
lesions smaller than 3 cm and greater than 
3 cm was 1.7%–20.2% and 6.7%–68.9%, re-
spectively. Of the two studies that failed to 
demonstrate such an association, one used 
stereotactic navigation software (12) and 
the other included the lowest number of 
treated lesions larger than 3 cm (16). 

Surgical series demonstrated the pres-
ence of micrometastatic disease surround-
ing CRLMs (28, 29). These are tiny foci of 
tumor adjacent to, but not directly contin-
uous with the main lesion. Micrometastatic 
disease was present in over 50% of resected 
CRLMs and its presence was related to the 
size of the macrometastasis, being iden-
tified in 20% of lesions less than 3 cm, but 
87% of CRLMs larger than 3 cm (28). The dis-

tance of micrometastatic invasion was also 
related to lesion size; lesions larger than 3 
cm showed an invasion depth of 8.0±8.4 
mm (mean ± standard deviation) compared 
with 4.1±2.9 mm with lesions smaller than 
3 cm (28). In another series, which includ-
ed lesions larger than 4 cm, invasion was 
always less than 10 mm (29). A nodular 
contour to CRLM specimens was associated 
with the presence of micrometastases and 
worse survival in a surgical series (30) and 
this feature on imaging also independently 
predicted survival following hepatic resec-
tion (31), but the impact on ablation effica-
cy has not been assessed.

The presence of micrometastatic disease 
with CRLMs (not appreciable by imaging) 
explains the importance of achieving an 
ablation zone margin of at least 10 mm 
where feasible (6, 25, 32). Predicting ab-
lation zone size is notoriously difficult as 
manufacturer thermal dosimetry data is 
often based on ex vivo non-diseased liver 
(33), and thermal tissue properties vary 
in disease, with perfusion and with prior 
treatments. The maximum achievable ab-
lation zone is frequently around 4–5 cm in 
human clinical studies (33). Given the need 
to strive for 1 cm margins, it is little surprise 
that poorer outcomes are achieved when 
treating lesions greater than 3 cm. Tumors 
above this size would likely need more 
than one needle position (but it is difficult 
to predict ablation zones in this manner) 
or simultaneous treatment with more than 
one probe and the use of stereotactic soft-
ware. Given the elliptical or spherical ab-
lation zones produced, it is challenging to 
accurately predict ablation zone overlap 
and the exact size and shape of the over-
all ablation zone. Many lesions are difficult 
to visualize with computed tomography 
(CT) or ultrasound, making planning, de-
livery and verification of treatment more 
complex. Augmenting ablative treatment 
by combining with TACE to increase the 
volume of treatment and subsequently 
the size of lesions that can be successfully 
treated is therefore of interest.

Combination therapy in HCC
The modified Barcelona Clinic Liver Can-

cer (BCLC) staging is widely used to guide 
HCC management and indicates ablation 
as a curative treatment option for very early 
stage or early stage disease (34). This corre-
sponds to patients with a performance sta-

tus of 0, preserved liver function and up to 3 
tumors at less than 3 cm. TACE is suggested 
as a non-curative therapy for intermediate 
stage disease, where there are more than 3 
lesions or at least one lesion larger than 3 
cm and no portal vein invasion or extrahe-
patic spread.

The definition of BCLC intermediate 
stage results in a heterogeneous group of 
patients and tumors, and efforts have been 
made to subclassify this group to help clar-
ify which patients are best suited to TACE 
or other therapies (35). What is clear is that 
treatment of intermediate-size (3–5 cm) 
HCC with TACE resulted in worse survival 
relative to smaller lesions (36) and, paral-
leling the findings in CRLM, greater rates 
of local tumor progression (LTP) were seen 
when ablating HCC larger than 3 cm (37).

Given the limitations of treating inter-
mediate-size HCC, combination therapy 
with TACE and ablation has been investi-
gated and several prospective studies have 
evaluated this therapeutic strategy. Ran-
domized controlled trials (RCTs) treating 
intermediate size (mean tumor size, 3.4–3.7 
cm) HCCs in 37–189 patients consistently 
demonstrated less recurrence (38–40) and 
also improved survival (39, 40) at long-term 
follow-up when TACE is added to ablation, 
compared with ablation alone. A meta-anal-
ysis combining these data and those from 
other RCTs demonstrated improved surviv-
al at 1, 3 and 5 years (odds ratio, 2.74, 2.77 
and 5.23, respectively) with combination 
therapy and no difference in complication 
rates (8). On subgroup analysis, one study 
demonstrated that tumor number and size 
predicted overall survival (39).

The ablation procedure can be performed 
on the same day as the TACE (38) or within 2 
weeks (39). Conventional TACE (cTACE) was 
performed with epirubicin in all studies and 
carboplatin and mitomycin additionally in 
two of the studies (39, 40). Interestingly, 
one study showed that the ablation zones 
in the combined group were larger with a 
significant increase in the short-axis (5.8 by 
5 cm compared to 5 by 4.1 cm) resulting in a 
more spherical ablation zone, despite fewer 
needle insertions (38). These studies do not 
report on whether there was an effect on 
the rate of liver transplantation, but this is 
an interesting area for consideration.

There are several explanations for this 
clinical benefit. Given that larger abla-
tion zones with combination therapy are 
demonstrated (38, 41), this may help treat 
adjacent micrometastatic disease which is 

Main points

•	 Local control and survival are worse when 
ablating colorectal liver metastases larger 
than 3 cm.

•	 Combining transarterial chemoemboliza-
tion with ablation improves outcomes when 
treating larger hepatocellular carcinomas 
(3–5 cm).

•	 To date, there is minimal evidence regarding 
the use of this combination treatment for 
larger colorectal liver metastases. Prospec-
tive studies investigating combination ther-
apy in this setting are justified.
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Table. Published studies of thermal ablation in the treatment of at least 50 colorectal liver metastases with an assessment of lesion size on efficacy (Cont'd)

Reference
Description of 
study

Number of lesions (patients) undergoing ablation 
and population description

Local recurrence 
rates (%):  
a) <3 cm  
b) >3 cm  
c) Any size Clinical details

Tanis et al.,  
2014 (17)

RFA arm of an 
RCT 

167 (55)  
All had prior systemic therapy.  
Unresectable CRLMs. No extra-hepatic disease

a) 4/139 (2.9)  
b) 6/28 (21.4)  
c) 10/167 (6.0) 

4.7 years median follow-up  
91.1% performed open

Abitabile et al.,  
2007 (11)

Case series RFA 147 (47)  
Chemotherapy naïve. High surgical risk or 
unresectable CRLMs. Resectable extra-hepatic 
disease not a contraindication, but percentage 
not described

a) 2/118 (1.7)  
b) 11/29 (37.8)  
c) 13/147 (8.8)

2.8 years median follow-up  
67.1% performed open

Kingham et al.,  
2012 (22)

Case series 
cryotherapy, RFA 
and MWA

315 (158)  
Majority had prior chemotherapy (92%). 
Indications and presence of extra-hepatic disease 
not described

c) 36/315 (11.4) 1.4 years median follow-up  
All but one tumor ablated open 
Recurrence-free survival 92% ≤1 cm 
and 49% >3 cm

Hammill et al.,  
2011 (14)

Case series RFA 236 (101)  
Majority had prior chemotherapy (82%). 
Resectable and unresectable CRLMs. No extra-
hepatic disease

a) 3/102 (2.9)  
b) 9/134 (6.7)  
c) 12/236 (5.1)

2.6 year median follow-up  
All laparoscopic

Hamada et al.,  
2012 (20)

Case series RFA 141 (84)  
Majority had prior chemotherapy (85%). 
Unresectable CRLMs or presence of extra-hepatic 
disease (27.4%)

a) 15/106 (14.2)  
b) 24/35 (68.6)   
c) 39/141 (27.7)

2.3 years median follow-up  
All percutaneous  
> 3 cm independent predictor 
of worse survival (HR, 2.30; CI, 
1.15–4.61)

Shady et al.,  
2016 (25)

Case series RFA 233 (165)  
Unclear how many had prior systemic 
chemotherapy. Resectable and unresectable 
CRLMs. 61% extra-hepatic disease

c) 113/233 (48.5) 4.6 years median follow-up  
All percutaneous  
> 3 cm independent predictor of 
local tumor progression (HR, 2.0; CI, 
1.2–3.3) 

Bale et al., 2012 (12) Case series 
stereotactic RFA

189 (63)  
Majority had prior chemotherapy (85%). 
Resectable and unresectable CRLMs. No extra-
hepatic disease

a) 23/130 (17.7)  
b) 8/59 (13.6)  
c) 31/189 (16.4)

2.1 years median follow-up  
All percutaneous  
Tumor size no effect on DFS and OS

Kennedy et al.,  
2013 (15)

Case series RFA 259 (130)  
Majority had prior chemotherapy (76%). 
Resectable and unresectable CRLMs. No extra-
hepatic disease

a) 3/84* (3.6)  
b) 9/46* (19.6)  
c) 12/130* (9.2)  
*per patient

1.8 years median follow-up  
All laparoscopic  
> 2.9 cm worse OS (HR, 1.29; CI, 
1.04–1.59)

Liu et al.,  
2017 (26)

Case series RFA 
and MWA

83 (134) RFA; 18 (27) MWA  
43.6% had prior chemotherapy. Resectable and 
unresectable CRLMs. Unclear if extra-hepatic 
disease present

a) 25/124 (20.2)   
b) 11/19 (57.9)  
c) 36/143 (25.2) 

1.8 years mean follow-up  
All percutaneous  
>3 cm independent predictor of 
LTP (not the case with HCC— also 
assessed in this study)

Nielsen et al.,  
2013 (23)

Case series RFA 282 (128)  
Unclear how many had prior chemotherapy. 
Resectable and unresectable CRLMs. Extra-
hepatic disease not a contraindication if local 
control possible (% not described)

a) 18/200 (9.0)  
b) 22/49 (44.9)  
c) 9/20 (45.0) 

3.0 years median follow-up  
All open  
Trend towards worse survival > 3 cm 
(median 37 vs. 45 months, p = 0.118)

Vogl et al., 2014 (27) Case series LITT 1545 (594)  
36% had prior chemotherapy. Resectable and 
unresectable CRLMs. 23% extra-hepatic disease

c) 2/594 (2.0)*  
*per patient

1.9 years mean follow-up  
All percutaneous  
Maximal metastasis diameter 
associated with worse OS and PFS

Qin et al., 2018 (24) Case series MWA 411  
Majority had prior chemotherapy (74%). Unclear 
if CRLMs were resectable or unresectable. 25% 
extra-hepatic disease

a) 17/398 (4.3)  
b) 5/13 (38.5)  
c) 22/411 (5.4) 

1.5 years median follow-up  
All percutaneous

Solbiati et al.,  
2012 (16)

Case series RFA 202 (99)  
All patients received adjuvant chemotherapy. 
Resectable and unresectable CRLMs. Oligonodular 
(< 3) lung disease not a contraindication 
(percentage not described)

c) 32/99 (32.3)*  
*per patient

4.4 years median follow-up  
All percutaneous  
No significant effect of tumor size 
on LTP, new metastases or overall 
survival (only 11 lesions >3 cm)
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also described in HCC (42). Reducing he-
patic perfusion via the arterial or portal 
systems increases the amount of coagula-
tive necrosis achievable (43) and the larger 
ablation zones achieved with combination 
therapy may well be due to reduced heat 
sink from the embolized arterial vascula-
ture. Furthermore, arterio-portal shunting 
results in embolic material reaching the 
portal system additionally (44) and could 
further help combat the heat sink effect. 
The local delivery of the chemotherapy 
should further aid in treatment of the tu-
mor and surrounding micrometastatic 
disease. Finally, performing embolization 
first may aid in identification and targeting 
of the tumor during CT-guided ablation. 
This can be achieved with lipiodol if cTACE 
is performed or with radiopaque embolic 
material such as the DC Bead LUMI (BTG) 
that can also be loaded with chemother-
apy. Ablation is generally performed fol-
lowing embolization to take advantage of 
the reduced perfusion and the potentially 
improved visualization (45). An example of 
combination therapy with an intermediate 
HCC is shown (Fig.). 

Combination therapy in 
CRLMs

The European Society of Medical Oncol-
ogy suggests that TACE can be considered 
for patients with oligometastatic CRLMs 
that are failing chemotherapy (3). This is 
most frequently performed with irinotec-
an-loaded beads. The most robust evidence 
to support this is obtained from a 2012 RCT 
that demonstrated improved survival of 
irinotecan TACE compared to FOLFIRI sys-
temic chemotherapy (median 22 versus 15 
months) in patients who had received pre-
vious chemotherapy (46). 

There are no prospective, randomized tri-
als assessing the addition of chemoemboliza-
tion to the use of ablation in treating CRLMs. 
A recent, single-arm prospective phase II trial 
included 25 patients with 38 CRLMs of mean 
size 2.2 cm (range, 1.0–4.2 cm) (47). RFA was 
performed immediately after chemoemboli-
zation of a lobar or segmental hepatic artery 
with degradable starch microspheres (a tem-
porary embolic agent) mixed with mitomy-
cin C. Local tumor progression developed 
in 4 tumors (10.5%), 3 larger than 3 cm, over 
nearly a 3 year follow-up period, and over-

all and recurrence-free survival were 88.0% 
(95% confidence interval, 75.3%–98.5%) and 
63.3% (44.2%–82.5%), respectively. These 
results are comparable with ablation-only 
results from other studies with lesions of 
similar sizes (11–15, 17–19, 22, 24).

A large retrospective series (21) com-
pared patients with chemotherapy resistant 
CRLMs treated palliatively with selective 
cTACE (233 patients) to those treated with 
selective cTACE as a neoadjuvant therapy 
prior to CT-guided MWA or laser-induced 
thermotherapy (219 patients and time in-
terval between embolization and ablation 
not stated). The palliative cTACE-only group 
had more advanced extrahepatic and nodal 
disease at baseline. Mean lesion size prior to 
the first cTACE was 5.1 cm (range, 1.1–15.6 
cm) in the cTACE-only group and only 3.1 
cm (0.5–13.4 cm) in the combination group, 
with the latter group shrinking to 2.2 cm 
(0.5–5.5 cm) prior to ablation. Overall sur-
vival (OS) and progression-free survival 
(PFS) was 12.6 and 5.9 months in the cTACE 
group compared with 25.8 and 10.8 in the 
combination group. CRLM size was a prog-
nostic factor for OS and PFS.

Table. Published studies of thermal ablation in the treatment of at least 50 colorectal liver metastases with an assessment of lesion size on efficacy (Cont'd)

Reference
Description of 
study

Number of lesions (patients) undergoing ablation 
and population description

Local recurrence 
rates (%):  
a) <3 cm  
b) >3 cm  
c) Any size Clinical details

Valls et al., 2014 (18) Case series RFA 91 (59)  
Unclear how many received chemotherapy. 
Unresectable CRLMs. Resectable lung metastases 
not a contraindication (percentage not described)

a) 4/66 (6.1)  
b) 13/25 (52.0)  
c) 17/91 (18.7)

2.1 years median follow-up  
All percutaneous and prior hepatic 
resection  
Size > 3 cm an independent risk 
factor for local recurrence

Van Tilborg et al., 
2011 (19)

Case series RFA 237 (100)  
43% prior chemotherapy. Unresectable CRLMs. 
7% had curable extra-hepatic disease

a) 8/143 (5.6)  
b) 22/94 (23.4)  
c) 30/237 (12.7)

2.4 years mean follow-up  
93.2 % performed open  
Size a predictor of mean survival

Veltri et al.,  
2008 (10)

Case series RFA 186 (122)  
Majority had prior chemotherapy (71%). 
Unresectable CRLMs. 21% extra-hepatic disease

a) (33.3)*  
b) (66.7)*  
c) 49/186 (26.3)  
*includes residual 
unablated tumor

2.0 years mean follow-up  
13.0% laparoscopic  
21 lesions performed with “ischemic 
maneuvers” including 5 TACE

Veltri et al., 2012 (9) Case series RFA 458 (262)  
Unclear how many had chemotherapy 
Unresectable CRLMs. 20% extra-hepatic disease

2.2 years mean follow-up  
7.3% laparoscopic  
Worse survival >3 cm (21.7 months; 
CI, 16.6–27.4 vs. 41 months; CI, 
32.6–49.7)

Gu et al., 2018 (13) Case series RFA 185 (102)  
Majority had chemotherapy following RFA (64%). 
Unresectable CRLMs. No extra-hepatic disease

c) 29/185 (15.7) All percutaneous  
> 3 cm worse OS (HR, 3.9; CI, 1.4–8.8) 

An Ovid Medline search was performed with studies limited to English language and at least 50 participating patients. Where boxes are empty, the data are not reported. 
Recurrence rates are per lesion unless otherwise stated. 
RFA, radiofrequency ablation; RCT, randomized controlled trial; CRLMs, colorectal cancer liver metastases; MWA, microwave ablation;  HR, hazard ratio; CI, 95% confidence 
interval; DFS, disease-free survival; OS, overall survival; LTP, local tumor progression; HCC, hepatocellular carcinoma; LITT, laser-induced interstitial thermotherapy; PFS, 
progression-free survival; TACE, transarterial chemoembolization.



Other small series (48–51) of combina-
tion therapy (range, 26–44 lesions) treating 
lesions of 3.3–4.7 cm mean diameter report 
local recurrence rates of 31.2%–44.4%, but 
in three of these series, non-colorectal liver 
metastases make up only 36.9%–57.1% of 
cases. In one such series, where CRLM out-
comes were reported separately, 6 lesions 
larger than 5 cm had 50% local recurrence 
at 6 months, compared to 20% with lesions 
smaller than 5 cm (48).

Given that HCC is typically more vascu-
lar than CRLMs, it may be more difficult 
to perform selective TACE with the latter. 
The limited data to date for combination 
therapy describes different approaches to 
the catheter position for embolization (21, 
47). The most widely described protocol 

for TACE of CRLMs recommends a lobar 
catheter position (52). This protocol is for 
more widespread disease than would be 
suitable for ablation and clearly if there 
is more focal disease with a well demon-
strated arterial supply on angiography, 
then more targeted embolization could be 
performed as part of combination therapy, 
particularly if the goal is to improve visual-
ization for ablation. If the lesion(s) for com-
bination treatment cannot be appreciated 
on angiography or the vessels cannot be 
catheterized, then, dependent on hepat-
ic function and treatment history, a more 
proximal embolization of the arterial terri-
tory in question could still be considered, 
with the theoretical benefits of reduced 
perfusion and heat sink. 

It does, however, remain to be seen 
whether the success of combination thera-
py in HCC would be transferable to CRLMs 
given the different pathogenesis. As stated, 
there are some pathological similarities in 
terms of the adjacent micrometastatic dis-
ease, but as CRLMs are less arterialized rel-
ative to HCC, they may not benefit as much 
in terms of the reduced heat sink from prior 
embolization. 

One study demonstrated that temporary 
hepatic or portal vein balloon occlusion 
was effective in achieving local control with 
RFA for lesions (the majority were CRLMs) 
abutting large veins where the hepatic tu-
mors were smaller than 3.5 cm (53). LTP for 
this group was 11% and was equivalent to 
RFA only of similar size lesions away from 
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Figure. a–f. Preprocedural axial CT (a) shows a 3.5 cm arterialized hepatocellular carcinoma (HCC) (circle). Digital subtraction angiogram (b) indicates 
the treatment position for transarterial chemoembolization (TACE). Unenhanced cone beam CT performed directly after TACE (c) shows contrast being 
entrapped between the beads in the target lesion. Follow-up MRI at 1 month (d) shows the lesion to be devascularized. In panel (e), the HCC had shrunk 
prior to treatment with microwave ablation and the hypoattenuating appearance post TACE helped allow visualization. Immediate post-procedural CT (f) 
shows an augmented ablation zone following TACE, with an appropriate margin. The patient remains disease-free at long-term follow-up. 

d

a

e

b

f

c



682 • September–October 2021 • Diagnostic and Interventional Radiology	 Seager et al.

big veins (LTP 9%). Venous occlusion did 
not affect LTP for peri-venous lesions larger 
than 3.5 cm (LTP 40%). Reduced arterial in-
flow and locally administered chemothera-
py may therefore provide benefit in treating 
these larger tumors where venous-mediat-
ed heat sink does not appear to be the fac-
tor limiting efficacy of ablation. 

Alternate options and future 
directions

Other options to combination therapy to 
treat intermediate CRLMs should be con-
sidered. Placing RFA or MWA probes in sev-
eral positions to treat larger tumors can be 
performed, but this lacks precision without 
stereotactic techniques. Some impressive re-
sults are demonstrated with stereotactic ab-
lation (12, 54), but the additional hardware, 
software and therefore subsequent cost 
have perhaps limited more widespread use 
to date. The role of stereotactic radiotherapy 
and radioembolization in treating intermedi-
ate CRLMs should also not be overlooked. 

Given the advantages of combination 
therapy in treating intermediate-size HCC, 
the potential pathological similarities and 
the widespread use of TACE to treat CRLMs, 
combination therapy warrants prospective 
research. This should initially take the form 
of a prospective series with well-defined in-
clusion criteria, combining TACE and abla-
tion in pre-treated, non-surgical candidates 
with intermediate CRLMs in order to assess 
safety and efficacy. Following this, prospec-
tive RCTs may be justified.

Conclusion
Thermal ablation is an important treat-

ment option for patients who cannot un-
dergo surgery for CRLMs, but above 3 cm 
the efficacy of ablation is reduced. This is 
likely due to the limited ablation zone siz-
es that can be reproducibly achieved and 
the presence of micrometastatic disease. 
Reduced efficacy of thermal ablation in 
treating intermediate-sized HCC is also 
demonstrated, yet RCTs have shown that 
combining ablation with TACE in treating 
intermediate-size HCC reduces recurrence 
and improves survival. The published ev-
idence regarding combination therapy in 
CRLMs is very limited. Given the high rates 
of LTP with thermal ablation of intermedi-
ate-size CRLMs and a theoretical benefit of 
combination therapy in this field, robust 
prospective evaluation is required in order 
to assess whether the benefits demonstrat-

ed in HCC are transferable. Due to theoret-
ical advantages of improved visualization 
and reduced heat sink, embolization should 
be performed before ablation of CRLMs in 
such prospective studies. 
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