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Complications
Complications were evaluated according to the Cirse 

Classification System of Complications Reporting8. Minor 
complications are defined as those that can be treated during 
the same procedure, while major complications require hos-
pitalization or cause mild or severe sequelae or even death.

Statistical analysis
The data were analyzed using the statistical software 

IBM SPSS Statistics for Windows, Version 20.0. (IBM 
Corp., Armonk, NY, USA). All the data were entered and 
analyzed using descriptive statistics such as mean, me-
dian, and percentages.

Results
From November 2014 to November 2020, a total of 

147 ablations were performed on 124 NSCLC patients. 
The median lesion size was estimated to be 2.22 cm 
(range: 1.2-3 cm) for RFA-ablated lesions and 3.77 cm 
(range: 1.5-3 cm) for MWA-ablated lesions. Regardless 
of tumor size, one needle position was used to perform 
ablations. The median ablation time for RFA was 11 
minutes (range: 8-14 minutes), whereas the median ab-
lation time for MWA was 4.6 minutes (range: 4-7). In 
eight of the fourteen stage IIA patients who underwent 
MWA, post-ablation imaging one month after ablation 
revealed a viable residual tumor. Every one of them had 
an effective second MWA session. Local recurrence was 
observed in 2/40 stage IA patients one year after RFA 

and 13/84 patients after MWA. Local recurrence was ob-
served one year after MWA in 2 % of stage IA patients, 
20 % of stage IB patients, and 42 % of stage IIA patients 
(Table 1). A second ablation was successfully performed 
on all those patients. According to our data, patients with 
a tumor diameter >3 cm (stage IB or IIA) had a higher 
rate of local recurrence. The median duration of follow-
up was 38 months. In patients with stage IA NSCLC, the 
one, two, and three-year OS rates for RFA and MWA 
were 94 %, 73 %, and 57 %, respectively. One, two, and 
three-year OS rates following MWA were 90 %, 66 %, 
and 51 % for stage IB NSCLC patients and 82 %, 66 %, 
and 48 % for stage IIA patients, respectively.

Six out of forty (15 %) and eight out of 84 (9.5 %) 
patients experienced grade 1 minor complications after 
RFA and MWA, respectively. Five percent of patients 
who underwent RFA and 2.3 % who underwent MWA ex-
perienced minimal asymptomatic pleural effusion. Four 
out of forty (10 %) and 6/84 (7.1 %) patients treated re-
spectively with RFA and MWA reported minimal hemop-
tysis. Pneumothorax occurred in seven patients, three 
after RFA and four after MWA; five cases were self-lim-
iting, and the interventional radiologist immediately in-
serted a Heimlich catheter in two patients. Post-ablation 
syndrome was reported in 15 % of RFA patients and 8.3 
% of MWA patients. Acute pulmonary bleeding, pneumo-
thorax necessitating tube insertion, pulmonary embolism, 
excessive non-target tissue necrosis, bronchopulmonary 
fistulas, or death did not occur in our series.

Table 1. Demographical, histology, disease stage profile, and follow-up of our series of 124 patients with non-small cell lung 
cancer patients grouped based on ablation method.

Total RFA MWA
Stage descriptors IA IA IB IIA
Number of cases 124 40 46 24 14
Age (years) 48-82 48-78 50-78 47-81 49-82
Males 75 23 29 13 10
ECOG Performance Status Scale 
      0 58 21 24 8 5
      1 50 17 18 10 5
      2 13 2 4 3 4
Histology
      Squamous cell 37 (29.8 %) 10 (25 %) 12 (26 %) 10 (41.6 %) 5 (35.7 %)
      ADC and large cell 77 (62.09 %) 27 (67.5 %) 30 (65.2 %) 12 (50 %) 8 (57.1 %)
      NSCLC-Undiff 10 (8.06 %) 3 (7.5 %) 4 (8.6 %) 2 (8.3 %) 1 (7.1 %)
Lesion size (cm) 1.2-3 1.5-3 3-4 4-5
Ablation time (min) 8-14 4-6 5-7 5-7
Follow up 
Residual tumor - 1m follow-up none none none 8
Tumor recurrence - 1y follow-up 2 2 5 6
Complications - minor 14 6 (15 %) 8 (9.5 %)
Pleural effusion 4 2 (5 %) 2 (2.3 %)
Minimal hemoptysis 10 4 (10 %) 6 (7.1 %)
Pneumothorax 7 4 (10 %) 3 (2.8 %)
Post ablation syndrome 13 6 (15 %) 7 (8.6 %)
Data is presented as numbers and percentage in brackets. ECOG: Eastern Cooperative Oncology Group, RFA: radiofrequency ablation, MWA: 
microwave ablation, ADC: adenocarcinoma, NSCLC-Undiff: undifferentiated non-small cell lung cancer.


