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The treatment of choice for early-stage lung cancer, both 
small cell and non-small cell lung cancer, is complete 
surgical resection with lymph node evaluation (1,2).

However, the best local therapy for medically inoperable 
patients, those with multiple lung tumors, or those who 
refuse surgery is not clearly established.

Bao and colleagues (3) reported their experience with 
electromagnetic navigation bronchoscopy (ENB)-guided 
microwave ablation (MWA) in 15 patients with ground 
glass nodules, in which a large proportion of patients 
underwent additional surgery. This was a pilot study 
demonstrating the feasibility of ENB-guided MWA and the 
potential advantages of ENB-guided MWA over computed 
tomography (CT)-guided transcutaneous radiofrequency 
ablation (RFA), which is otherwise commonly performed in 
this nonsurgical patient population.

ENB, a technology to guide tissue sampling by virtual 
bronchoscopy based on reconstructions of previously 
performed CT thorax images, was introduced for peripheral 
lung nodules in humans in 2005 (4) and demonstrated to 
be safe in a large prospective trial (5). Data are available on 
ENB-guided RFA of lung tumors (6) and on transcutaneous 
MWA of lung tumors (7), but there are only a few reports 
on ENB-guided MWA of lung tumors, including the 
study by Bao and colleagues. The advantages of MWA in 
general compared to RFA are a shorter ablation time, more 
homogeneous ablation zones and the application of MWA in 
air-enriched ground glass nodules without injection of saline.

ENB-guided MWA, similar to transcutaneous RFA but 

different from stereotactic body radiotherapy (SBRT), has 
the advantage of allowing pathologic confirmation of the 
malignancy followed by tumor ablation during the same 
anesthesia.

The idea behind ENB-guided MWA of avoiding 
subsequent procedures and thus increasing patient comfort 
is also being considered in thoracic surgery through the 
introduction of hybrid operations. Diagnostics and therapy 
merge into one intervention when a small lung lesion is 
first biopsied and, in the case of intraoperative evidence 
of malignancy, is subsequently resected completely in a 
minimally invasive operative procedure during the same 
anesthesia (8).

Bao and colleagues cytologically evaluated small samples 
of lung lesions with rapid onsite evaluation (ROSE). A 
limitation of this approach is the decreased reliability of 
the pathologic assessment compared to frozen section 
examination or final pathology. In a study comparing 
frozen section examination with final pathology in CT-
guided biopsies of lung nodules, 18 out of 163 lung cancers 
were undefined with frozen section examination but were 
diagnosed as adenocarcinoma with final pathology (9). 
The relatively high rate of false-negative biopsy results 
was also evident in the study by Bao and colleagues as two 
patients were ablated despite a negative intraoperative 
biopsy result because the radiomorphology appeared typical 
of malignancy. This example underscores the advantage 
of surgical resection compared to biopsy or liquid biopsy, 
which represents the high quality of pathology that is a 
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prerequisite for mutational analyses for targeted therapies.
Persistence of an ablated tumor in situ indicates limited 

pathologic accessibility for the pathologist and a lack of 
reliable, postinterventional accessibility regarding response 
to ablation for the clinician, which is true for all forms of 
tumor ablation, including ENB-guided MWA, RFA or 
SBRT. However, the persistence of an ablated tumor can 
also be reinterpreted as an advantage in view of the abscopal 
effect, according to which after local tumor therapy, a 
systemic immune response not only shrinks the targeted 
tumor but also leads to the shrinkage of untreated tumors 
elsewhere in the body, which has been reported for MWA of 
lung cancer (10). The abscopal effect was first described in 
1953 (11) and is explained by the release of tumor antigens 
during ablation, which leads to a form of in situ vaccination. 
In recent years, it has become apparent that lung carcinoma 
is also an immunogenic tumor, contrary to what has been 
assumed for a long time. The study of Bao and colleagues 
supports the idea of therapeutic induction of an abscopal 
effect by ablation, which is of great interest in oncology in 
general and is currently being investigated in clinical trials.

The scope of the work performed by Bao and colleagues 
is clinically relevant because the ability to access and assess 
small lung lesions will become more important in the 
future as it is anticipated that the introduction of CT lung 
cancer screening will increasingly detect lung cancer at 
earlier stages. However, not only interventional ablation 
methods but also surgical options to target small lung 
lesions in a navigation-guided approach and to resect them 
completely in a parenchyma-sparing procedure to preserve 
lung function are evolving. For many years, lobectomy 
has been the recommended therapy, even for small lung 
cancer (12). However, the first randomized phase 3 trial 
of segmentectomy versus lobectomy in small peripheral 
non-small cell lung cancer (JCOG0802/WJOG4607L) 
suggests an advantage of segmentectomy with significant 
benefits in survival and lung function, such that in the 
future, parenchyma-sparing segmentectomy may replace 
lobectomy as surgical therapy for certain small peripheral 
non-small cell lung cancers (NSCLCs) (13).

Although less lung volume is resected in segmentectomy 
than in lobectomy, segmentectomy is a technically 
sophisticated operation because it requires a thorough 
understanding of the complex segmental anatomy, 
which is often associated with abnormalities. Currently, 
thoracic surgery centers  are increasingly able to 
perform segmentectomy for small, difficult-to-locate 
and nonpalpable lung nodules using minimally invasive 

techniques, such as videothoracoscopy or robotic surgery. 
Thus, it may become possible to extend the use of new 
ablation methods to certain operable patients. At the same 
time, new less invasive surgical and anesthetic techniques, 
such as nonintubated videothoracoscopy (14) or an “all-
in-one” hybrid operation room technology (8), could 
be offered in the future to patients who are currently 
considered nonsurgical candidates.

Bao and colleagues are to be congratulated for enhancing 
treatment options for nonsurgical patients, including not 
only those with ground glass nodules but also, for example, 
patients with interstitial lung diseases, in whom standard 
therapy is only possible with increased perioperative 
morbidity. The presented work is a clinical pilot study that, 
due to the small number of cases, cannot answer the question 
of whether the new method is safe or how to evaluate the 
long-term outcome of the ablation method. The study shows 
that ENB-guided MWA is feasible in ground glass nodules, 
but it clearly requires larger, prospective, randomized studies 
to clarify the value of ENB-guided MWA in NSCLC.

Finally, there is the question of the perspective for this 
new ablation method. Bao and colleagues presented the 
ENB-guided MWA in NSCLC for patients who were 
nonsurgical candidates following precise staging without 
signs of lymph node metastasis or other metastases. In the 
future, the indication may be extended to other patients, 
and ENB-guided MWA will have to compete with other 
therapeutic options, perhaps even in surgical candidates. In 
this context, it is important that future studies of therapy 
outcomes consider not only short-term but also long-term 
outcomes. For example, the LungArt study indicated that 
postoperative mediastinal irradiation has high toxicity in 
the long term (15), a toxicity that is generally not observed 
during short time periods.
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