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Introduction    
Cholangiocarcinoma (CH) is the second primary malignant 

tumor of the liver. Intrahepatic Cholangiocarcinoma (ICC) is the 
third form of CH in order of frequency [1]. The treatment of choice 
is resection [2]. Ablation is considered one of the alternative tools if 
resection is unsuitable [3]. Radiofrequency ablation (RFA) was the 
first procedure that was employed using heat [4]. Compared to RFA, 
recent new generation Microwaves ablation (MWSA) is becoming 
a valid technique in treatment of ICC due to its high capability in 
inducing larger volume of necrosis in a faster time and without the 
so called “heat sink effect” [5,6]. Furthermore, high powered MWSA 
allows an increased sphericity of the area of necrosis [7]. Due to 
the above-mentioned advantages a margin of 0.5–1 cm of necrotic 
tissue can be easily obtained beyond the tip of the antenna [3]. 
The aim of this short communication was to report our results in 
treating ICC with MWS ablation compared with RFA.

Materials and Methods
Results of this retrospective study were obtained on 41 ICC 

patients (age range 58- 83 years, mean 70; 23 males) with 48 
nodules treated with RFA (16 patients [39%]) or MWS (25 patients 
[61%]) between january 2008 and june 2018 in two Ultrasound 
(US) interventional Units in Southern Italy. Diameter of the 
nodules ranged between 2.1 and 7.2cm and 14 patients (34.1%) 
have underlying liver cirrhosis. RFA or MWSA was performed after 
surgical resection in 8 patients (19.5%) and as first tool in the 
remaining patients. All diagnoses were obtained with percutaneous 
US - guided biopsy of the nodules using a 18G cutting needle. All 
ablation procedures were performed percutaneously under US 
guidance, with patients under unconscious sedation. RFA was 
performed using cold needles. MWSA abaltion was performed 
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ARTICLE INFO abstract

This study aimed to compare retrospectively survival of 41 patients with Intrahepatic 
Cholangiocarcinoma (ICC) treated with percutaneous Radiofrequency Ablation (RFA) or 
high-powered Microwaves Ablation (MWSA) under Ultrasound Guidance. Patients treat-
ed with MWSA showed a significant better overall survival compared to patients treated 
with RFA either for nodules <= 3 cm than > 3 cm. These results show that MWSA is supe-
rior to RFA in treating single <= 3cm ICC nodules.

Abbreviations: Intrahepatic Cholangiocarcinoma; Ablation; Radiofrequency Ablation; Mi-
crowaves Ablation
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with a single antenna operating at 2450 MHz and high-powered 
generator working between 100 - 140 watts.

Statistical Analysis

Cumulative Overall survival (OS) was calculated with the 
Kaplan-Meier method, and statistical comparison of survival 
distribution was analyzed by the log-rank test.

Results
The follow up ranged between 6 and 81 months. All procedures 

were completed, and no major complications occurred. Patients 
were discharged from the hospital the day after procedure after 
clinical and US examination and the hospital stay ranged between 
2-4 days (mean 2.4). Overall survival of all treated patients was 
87%, 74%, 44% and 33 % at 12, 36, 60 and 80 months, respectively 
(Figure 1). Median OS was 60 months. Mean OS of MWS group was 
62 months and mean OS of RF group was 46 months (p<0.05). 
There was a significant statistically difference (p< 0.05) between 
OS of MWS ablated patients (77.9%, 65% and 65% at 36, 69 and 
80 months, respectively) compared with RFA group (68.8 %, 31.3 
% and 18 % at 36, 60 and 80 months, respectively) (Figure 2). 
Furthemore, patients with ICC nodules lesser than or equal to 3 
cm treated with MWS survived longer (100%, 80%, 80% and 80% 
at 12, 36, 60 and 75 months, respectively) than patients treated 
with RF (100%, 100%, 42% and 28% at 12, 36, 60 and 80 months, 
respectively) (p<0.05) (Figure 3). This was also more evident when 
we compared OS of MWS treated patients with OS of RF treated 
patients with ICC nodules larger than 3cm (Figure 4).

Figure 1: Overall survival of patients of our series.

Figure 2: Overall survival of patients treated with MWSA 
(blue line) and RFA (green line).

Figure 3: Overall survival of patients with ICC nodules <= 
3 cm treated with MWSA (blue line) and RFA (green line).

Figure 4: Overall survival of patients with ICC nodules > 3 
cm treated with MWSA ( blue line) and RFA ( green line).

Discussion
Minimally invasive ablative therapies have gained great 

popularity in treating primary liver tumors, mainly Hepatocellular 
carcinoma (HCC) in cirrhosis [8]. Based on good results obtained 
in treatment of HCC using heat, several authors performed thermal 
ablation in ICC patients unsuitable for resection [9-11]. The first 
thermal technique used for ablation was radiofrequency (RF). But, 
with the introduction of new generation and more powered MWS, 
a larger number of patients were treated using this new techique. 
Considering the advantages of high powered MWS over RF (larger 
volume of necrosis, sphericity of ablated lesions and especially 
easy capability to obtain at least 5 mm of ablation margin [3]), it 
is conceivable that MWSA should obtain increased benefit in terms 
of survival when ICC patients unsuitable for resection are treated 
with MWSA. Our results, although retrospective, seem to go in 
this direction. In our experience ICC patients treated with MWSA 
survived longer than patients treated with RFA. Furthermore, it is 
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worth of mention that increased survival was observed either in 
MWS ablated patients with <= 3 cm nodules but also in MWS ablated 
patients with ICC nodules larger than 3cm. This would indicate that 
these results should be due to a technique capable to achieve in 
few minutes large volume of necrosis up to 4-6cm [3]. In our study 
most of patients have a single nodule and therefore it is conceivable 
that a better local control of the tumor due to MWS characteristics 
can induce longer survival. Therefore, according to our results, 
single, small <= 3 cm ICC nodules, not suitable for surgery, should 
be treated no longer with RFA but rather with MWSA, exactly as 
it happens for small HCC in cirrhosis. Obviously, our study has 
many limitations. The first is that it is a retrospective study and , 
mainly, that our results were obtained in a not controlled manner. 
Therefore, further prospective, controlled, randomized studies, on 
a larger number of patients are needed.
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