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Abstract
Purpose: To settle the most important clinical and radiological selection criteria for percutaneous ablation in patients
with pulmonary tumours.
Materials and Methods: A retrospective analysis of pulmonary thermal ablations performed in our Centre with special
“focus” on clinical and radiological selection criteria for thermal ablation. The criteria employed in our Centre were then
compared with those of 24 studies chosen from Literature that fit the issue and described their patient selection criteria
for lung tumours thermal ablation.
Results: From May 2008 until May 2011, thermal ablation was indicated as an alternative to conventional treatment for
32 patients (20 males e 12 females) with NSCLC in different stages, with medium age of 71 years old (range 46 – 82).
Inoperability was a condition established for all patients, for their clinical conditions, especially poor lung function, for
the disease extension, as a controlled metastasis, and/or for their diameter and localization, as lesions in proximity to
heart, large vessels and trachea.
Conclusion: Thermal ablation is a rational alternative for conventional therapy in an adequately selected group of
patients. A randomized controlled study with a control group submitted to conventional therapies to define with
precision the candidable patients to thermal ablative therapy would be necessary.

Keywords: selection criteria, lung malignancies, ablation techniques, microwave ablation, radiofrequency ablation,
pulmonary cancer, therapy.

Introduction

Lung tumour represents the neoplasm with the major incidence
and mortality rates worldwide (1.35 million new cases annually
and 1.18 million of deaths), with the highest frequency in Europe
and the United States of America [1]. Among the different
histological types, the most common are non-small cell lung
cancer (NSCLC) and among these, adenocarcinoma is the
most frequent (30-40%) [2, 3]. The lung is a frequent site also
for metastases, which occur in 30% of all cancers, especially
from haematogenous spread. Patients with non-small cell lung
cancer (NSCLC) have a median survival of 6 to 8 months, and
1-year survival rate for only 10-20% [4]. The standard treatment
for stages I, II and IIIa NSCLC is surgical resection, the unique
approach with cure prospective and long-term survival [5].
Radiotherapy and chemotherapy are frequently used as adjuvant
and/ or neoadjuvant therapies to surgery [6,7, 8]. However,
only about one third of the patients are eligible for surgery,
and most of them have advanced disease at diagnosis [9].
Almost all patients have some comorbidities as poor pulmonary
function, poor clinical conditions or advanced age and do not
have sufficient clinical reserves to withstand a lobectomy or

pneumonectomy [10]. Therefore, these patients are often
treated with radiation therapy or palliative treatment [11,12].
Unfortunately, chemotherapy and external beam radiation
therapy did not influence significantly the outcomes of patients
with unresectable disease; in addition, greater efficacy in
these therapies is often accompanied by significant toxicity,
especially for patients with associated comorbidities. There
is no gold standard treatment for inoperable patients both,
thanks to their advanced disease and also owing to high surgical
risk due to poor clinical conditions [13]. Therefore, the use of
alternatives to conventional therapies such as percutaneous
ethanol injection (PEI), thermal laser ablation, cryoablation,
radiofrequency ablation (RFA) and microwave ablation (MWA),
proves to be a good treatment option. Among these different
therapies, the RFA has longer application and greater success,
and was promptly introduced into clinical practice [14,15].
The percutaneous RFA is increasing as a treatment for lung
malignancies: the employment of RFA agitates the tissues ions
surrounding the electrode, leading to a rotation at a high speed;
consequently there is heat generation, thus responsible for tissue
coagulation [16]. The latest advancements in minimally invasive
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treatment for lung cancer are the MWA, which offer many of neuroendocrine carcinoma) e 18 metastasis (11 metastasis
the RF benefits associated with theoretical advantages [17]. from colon carcinoma – 1 patient with 2 lesions, 2 metastasis
Despite the growing use of these techniques, it is still necessary from melanoma, 2 metastasis from cholangiocarcinoma in
to establish a clear and coherent criteria for patients selection to one patient, 1 metastasis from carcinoma from renal cells,
achieve a better definition of these therapies role [18,19,20,21]. 1 metastasis from breast carcinoma ad 1 metastasis from
The aim of this study is to settle the most important clinical adrenal carcinoma) (Tables 1A ,1B and 2).
and radiological selection criteria for radiofrequency and
The clinical criteria that has leaded up the patients to
microwave percutaneous ablation in patients with pulmonary thermal ablation therapy were: chronic obstructive pulmonary
tumours. With this intent, it is proposed a Literature Review disease (COPD) in 9 cases, ischemic heart disease in 2 patients,
and also the Personal Experience at Varese - Italy.
tachyarrhythmia in 2 cases, chronic renal failure in 2 cases
and carotid stenosis in 2 cases (1 patient bilaterally). One of
Materials & methods
the patients who underwent RFA had a pacemaker, with the
With the approval of Hospital’s Ethics Committee, this lesion was apart from the device. The radiological signs were
retrospective study is based on the analysis of pulmonary multiple pulmonary lesions <4 in number (15 cases), proximity
thermal ablations performed in our service, based on medical over 1cm from the heart and aortic trunk (1 case), and recent
data, on the angiographic room records, on clinical charts, on and stable extrapulmonary metastasis (2 cases, in liver and
imaging and on data obtained at Surgery I and II, Thoracic bone). The inoperability was a condition established for all
Surgery and Oncology Departments, between May 2008 to patients, defined by anaesthesiologist and thoracic surgeon
May 2011, with special “focus” on clinical and radiological based on patients clinical condition, both by the extent and /
selection criteria involved in thermal ablation choice as a or localization of the disease, or by the association between
therapy. The criteria utilized were then compared with those these factors. Previous failure of conventional therapies,
employed in 24 studies chosen from Literature that fit the such as previous ipsilateral atypical lung resection (3 cases),
issue and described their patient selection criteria for lung contralateral atypical lung resection (1 case), ipsilateral lung
tumours thermal ablation. The research was performed online lobectomy (1 case), contralateral lobectomy (1 case), lobectomy
on April 2011 using the words “lung and thermal ablation” on of the lesions with greater diameter in the only case which
PubMed database.
the patient had 1 lesion in each lung, chemotherapy (1 case),
radiotherapy (1 case) and 3 cases of MWA due to RFA recurrence
Results
(Tables 1A,1B and 2).
From May 2008 until May 2011, the thermal ablation was
From November 2008, there has been the MWA advent;
indicated as an alternative to the conventional treatment for 32 from the 31 patients that underwent thermal ablation therapy,
patients (20 males e 12 females), with medium age of 71 years 6 have undergone only to RFA, 20 only to MWA e 3 of them
old (range 46 – 82). In one patient it wasn’t possible to perform have undergone both (3 cases of RFA recurrence). From that
the procedure because he was under anticoagulation therapy moment on, it has been possible to perform thermal ablations
(INR 2,2). There have been then performed 43 pulmonary in lesions with <1cm from vessels >3mm (9 cases), proximity
thermal ablation sessions (14 RFA and 29 MWA sessions) of >1cm to heart and subclavians (1 case), and ablation of
in 33/34 lesions from 31/32 patients. Two of them had two lesions with >30 mm of diameter (8 cases) (Tables 1A,1B and 2).
lesions, treated in 2 different sessions (patients 17 and 19) The results regarding the Literature Review are specified on
(Tables 1-A, 1-B and 2).
Table 3.
All patients underwent laboratory exams, lung function
Since this study involves only thermal ablations indications,
tests (FEV1> 400 mL) and baseline imaging (CT with iodine data about efficacy, safety, follow-up and complications is
contrast). The reasons, risks and benefits of the procedure fully tackled in another studies of the group both, for RFA
were discussed with all patients, who have signed the written [18,22,23] and also for MWA [24].The recent MWA study has
informed consent. The blood count was regular in all patients very promising results, in which MWA appears to be even
(INR<1.5), except in the patient already mentioned (INR 2.2) and better than RFA [24].
also in the patient referred to the oncologist for conventional
treatment with chemotherapy. The other patients under Discussion
anticoagulation and platelet antiaggregation therapy had Although an alternative approach to conventional treatments
suspended the treatment al least 7 days before the procedure, for NSCLC patients or carriers of lung metastases is essential, it
introducing fractionated heparin if necessary.
is crucial to establish unequivocal selection criteria of patients
Biopsy was performed in all patients: 18 in our hospital suitable for percutaneous ablation [25].
and the remainder 14 had presented the outcomes from
Rose et al., [25] proposed guidelines for papers concerning
another hospitals.
lung tumors thermal ablation. Patient selection was one of
The 34 lesions were histologically divided in 16 primaries the issues: it was emphasized that, because the ablation is
(8 adenocarcinomas, 7 squamous cell carcinomas, 1 not a gold standard treatment of lung cancer, the patient
2
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Table 1A. Patient Selection Criteria for Lung Ablation in Ospedale di Circolo di Varese.
CLINICAL
Associated
Comorbidities

Poor lung
function
FEV1
>400mL)

RADIOLOGICAL
Age

Maximum
diameter
(mm)

Disease extension

1

M

Metastasis from colorectal cancer

RF/1

51

10

Multiple lesions <4

2

F

Metastasis from breast
cancer

RF/1

65

20

Multiple lesions <4

3

M

Metastasis from clear
cell renal cell carcinoma

RF/1

82

10

Multiple lesions <4

4

F

Metastasis from esofageous melanoma

RF/1

64

25

Multiple lesions <4

5

F

Adenocarcinoma

RF/1
MW/3

71

46

6

F

Squamous cell carcinoma

Not
performed

COPD

77

25

7

M

Adenocarcinoma

RF/1
MW/2

X

COPD

77

15

8

M

Metastasis from colorectal cancer

RF/2

X

COPD

81

15

Pacemaker

Ischemic
cardiomyopathy

Adjacency to
large vessels (>
3mm), heart or
trachea (cm)

Adjacency 5cm
to heart and
subclavians

Previous
homolateral
lobectomy
Recurrence
post RFA
Atypical previous homolateral resection

> 1cm vessel >
3mm

Atypical previous homolateral resection
Recurrence
post RFA

> 1cm vessel >
3mm

Recurrence
post RFA

Multiple lesions <4

12
9

F

Adenocarcinoma

RF/2

10

M

Squamous cell carcinoma

11

M

Metastasis from colonrectal cancer

RF/1

12

M

Metastasis from colonrectal cancer

13

F

14

x

52

30

82

28

X

68

15

Multiple lesions <4

RF/1

X

79

30

Multiple lesions <4

Squamous cell carcinoma

RF/1

X

80

18

M

Squamous cell carcinoma

MW/1

X

77

57

15

M

Neuroendocrine carcinoma

MW/1

69

11

Hepatic metastasis (recente)

16

M

Squamous cell carcinoma

MW/1

75

33

Multiple lesions <4

RF/1
MW/1

Ischemic
cardiomyopathy

x

COPD

Tachyarrhythmia
COPD

Bone metastasis (recent)

> 1cm vessel >
3mm
Previoushomolateral
lobectomy

RF: Radiofrequency. MW: Microwaves. COPD: chronic obstructive pulmonary disease. OCV: Ospedale di Circolo di Varese.
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Table 1B. Patient Selection Criteria for Lung Ablation in Ospedale di Circolo di Varese.
CLINICAL
Associated
Comorbidities
17

M

Metastasis from
colorectal cancer

MW/2

Poor
lung
function
(FEV1>
400mL)

X

RADIOLOGICAL
Age

Maximum
diameter
(mm)

Disease extension

78

49

Multiple lesions <4

MW/2

Adjacency to
large vessels (>
3mm), heart or
trachea (cm)

16

18

M

Adenocarcinoma

MW/1

X

19

F

Metastasis from
colorectal cancer

MW/1

20

M

Metastasis from
melanoma right cheek
guancia dx

21

M

22

COPD

82

15

X

46

15

Multiple lesions <4

MW/1

X

71

23

Multiple lesions <4

Adenocarcinoma

MW/1

X

74

25

M

Adenocarcinoma

MW/1

COPD

68

40

23

M

Adenocarcinoma

MW/1

X

COPD

77

22

24

M

Metastasis from
colorectal cancer

MW/1

X

COPD

72

34

25

F

Metastasis from adrenal carcinoma

MW/1

57

8

> 1cm vessel >
3mm

26

M

Metastasis from
colorectal cancer

MW/1

X

70

28

> 1cm vessel >
3mm

27

F

Carcinoma squamocellulare

MW/2

X

69

96

Multiple lesions <4

28

F

Metastasi colangiocarcinoma

MW/1

77

23

Multiple lesions <4

CRF,
Bilateral
carotid
stenosis

Carotid
stenosis

MW/1
29

F

Squamous cell carcinoma

MW/1

30

M

Metastasis from
colorectal cancer

31

F

32

M

> 1cm vessel >
3mm

> 1cm vessel >
3mm

Recurrence post
chemotherapy
> 1cm vessel >
3mm
Multiple lesions <4

Previous
homolateral
lobectomy

9
X

66

100

MW/1

71

20

Metastasis from
colorectal cancer

MW/1

67

14

Adenocarcinoma

MW/1

77

15

CRF,
Tachyarrhythmia

Encephalic metastasis (recent)
Multiple lesions <4
> 1cm vessel >
3mm

Atypical previous homolateral
resection
Atypical previous controlateral resectionRecurrence post
radiotherapy

RF: Radiofrequency. MW: Microwaves. CRF: chronic renal failure. COPD: chronic obstructive pulmonary disease. OCV: Ospedale di Circolo di Varese.
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Table 2. Patients and lesions characteristics and selection criteria
for percutaneous lung thermal ablation (n=32)

Males/Females
Age
Media
Range
Lesions Histology (n=34)
Primaries
Adenocarcinoma
Squamous cell carcinoma
Neuroendocrine
Metastasis
Colon
Melanoma
Cholangiocarcinoma
Breast
Adrenal
Kidney
Lesions Diameter (mm)
Media
Range

Selection Criteria for Ablation
Clinical
COPD
Ischemic cardiomyopathy
Tachyarrhythmia
Pacemaker
CRF
Carotid stenosis
Radiological
RFA o MWA
Multiple lesions <4
MWA
Diameter > 3 cm
Vessels adjacency > 3mm
Recurrence post RFA
Failure of conventional therapies
Chemotherapy
Surgical resection
Radiotherapy and surgical resection

20/12
71
46-82

16
8
7
1
18
11
2
2
1
1
1
28.3
8-100

9
1
2
1
2
2

15
8
9
3
8
1
6
1

CRF: chronic renal failure. COPD: chronic obstructive
pulmonary disease.

selection criteria should always be clearly described.

Pre treatment recommendation

The biopsy should always be performed to confirm the
diagnosis of malignancy [26]. Biopsy was performed in all
patients: 18 have been performed in our hospital and the
other 14 presented the outcomes from another hospital. From
the 24 studies analyzed, 12 [21,27-37] emphasized the biopsy
significance, and reported the possibility to perform it at the
same session of the procedure [29]. Three studies revealed
to make use of clinical evidence as disease confirmation in

doi: 10.7243/2049-7962-1-23
Table 3. Literature studies and their patient selection criteria for percutaneous lung thermal ablation
Criteria from Literature

N° of
studies
(n=24)

Pretreatment reccomendation
Biopsy

12

Coagulation disorders

9

Specialist responsable of the choice

12

Clinical criteria
Poor lung function

19

Comorbidity

17

Advanced age

4

Imaging criteria
Limit value for lesion’s diameter

11

Extension of local disease

19

Maximum Diameter

11

Localization (close to major vessels, heart, trachea,
hilum)

19

Failure of conventional therapy

17

Surgery Refusal

18

case of metastatic lesions histologically known or recurrences,
without performing biopsy [29,32,36]. Coagulation disorders
may exclude patients from selection for thermal ablation
therapy [38- 40]. One of our patients could not undergo the
procedure as long as he didn’t discontinue the anticoagulation
therapy 7 days before the procedure (INR>2.2).
Of the 24 studies reported, only 9 [13,21,29,32,34,37,41- 43]
have reported the concern with haematological disorders,
and among these, 7 [13,21,29,32,34,42,43] have specified their
limit of INR and / or platelet count as a factor of exclusion.
In our Centre, a INR>1.5 and platelet count <35,000/mL had
excluded patients as candidates for thermal ablation. A lack
of attention to haematological index can more likely lead
to peri-lesional hemorrhage and other complications that
could be lethal [18].

Clinical criteria

All patients who undergo ablative therapies should not
be candidable for conventional treatment or should have
not answered to these treatments [39,44,48]. This decision
is usually undertaken by a multidisciplinary team, in our
case, the reference clinician (oncologist or pneumologist),
the thoracic surgeon, the interventional radiologist and
the anaesthesiologist. Of the 24 studies analyzed, this data
is found only in 12 studies [13, 30, 34 -37,43,46-49]; a group
formed by interventional radiologist, thoracic surgeon and
anaesthesiologist is present in another study [37], the other
5
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teams are made up of only pneumologist (1 study) [48],
anaesthesiologist and surgeon (1 study) [34], only thoracic
surgeon (5 studies) [36,43,47- 49], surgeon and oncologist (1
study) [13], thoracic surgeon and interventional radiologist (2
studies) [37,46] and pneumologist, oncologist, radiotherapist
and thoracic surgeon (1 study) [30].
Among the characteristics that define inoperability,
poor lung function is considered in 19 studies
[13, 21, 30,34, 36,42,43,46,48-52]; 8 studies reported also the
FEV1 value [27,30,36,53,48,49,51,52], and 4 have also reported
the DLCO (diffusion capacity of CO2) [36,48,49]. Of our 32
patients, 9 were had COPD and all had a FEV1>400ml. In
Literature and in our group of patients, poor lung function
has always been a factor associated with clinical comorbidities
or other radiological criteria, and has never been a singular
factor for the thermal ablation decision.
The clinical comorbidities detected in our study were:
cardiomyopathies (ischemic and tachyarrhythmias) in 3 cases;
carotid stenosis in 2 cases; chronic renal failure in 2 cases. All of
these factors have contributed to the decision of inoperability.
In one pacemaker carrier patient despite undergoing RFA
instead of MWA (the latter is saffer for these patients due to the
absence of electric current involving the patient), the advice
was distant from the injury and did not cause any complication.
Of the 24 studies, 17 [13,21,29,30,34 -37,41,46 - 49,51,52,54] cited
the co-morbidities as inoperability criteria; hepatic cirrhosis
[46], chronic renal failure [46], hemodynamic disorders [30],
multiple sclerosis [30], aortic aneurysm [30], congestive heart
failure [36], low “performance status” [43,49,51] (reported in
three different scales, Zubrod, Charlson Comorbidity Index,
and ECOG), stable angina [49], to valvulopathies [36] and the
high cardiac risk [52] were the co-morbidities reported by
the studies analyzed. It is paramount that the risk of decease
of from co-morbidities outweighs the risk of decease from
cancer; otherwise the patient is automatically not candidable
even for thermo ablations [55].
From the 24 papers, only 4 [13, 28, 29, 52] mentioned
advanced age as a factor of inoperability; in our study, age
was considered as an indirect factor in the inoperability
definition, once our patients had invariably other associated
comorbidities and radiological criteria for the thermal ablation
election. In the follow-up of another studies of our Centre,
patients who deceased had the progression of neoplastic
disease as the cause of death, and not their poor clinical
conditions, confirming this study decision to refer these
patients to thermo ablative treatment [18]. Of the 24 studies
analyzed, 20 [13,21,27-29,31,33-37,42,43,46,48,50 -54] reported
patients with lung metastases, and most of them, as in our
study, had origin from the colon: 17 of our patients had
lung metastases (11 lesions originated from colon cancer).
The employment of thermal ablation for lung metastasis is
widespread and shows excellent results [13,29].
None of our patients underwent the thermal ablation
procedure for surgical refuse; this “inoperability” reason was
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present in 18 [21,27,29, 30, 33, 34, 36, 37,41- 43,46 -52] of the 24
reported studies.

Radiological criteria

It is possible to define as important radiological criteria
for patient inclusion to percutaneous thermal ablation for
lung tumors with curative intent: lesion diameter, disease
extension (lesions number and extrapulmonary lesions) and
the adjacency to major vessels (>3 mm), heart or trachea
[9,18, 27-30, 56, 57- 62] . For the latter criteria, the ablative
technology typology influences a lot; despite the inclusion
criteria for RFA and MWA are most likely the same, MWA
amplifies RFA radiological application [18,19].
The treatment of lung lesions with MWA has modified
the percutaneous approach of this pathology in our Centre
from 2008 on. The microwave technique is a relative
new ablative treatment applicable to different neoplasm
typologies, able to offer all radiofrequency benefits, moreover
introducing other substantial advantages [18,19]. Several are
the advantages offered by this technology: major volume
of cellular necrosis, reduction on time of procedure, major
temperatures achieved to target lesion, possibility to use
multiple antenna simultaneously, efficacy in lesions with
cystic components and/or lesions in adjacency to vascular
structures with diameter >3mm and less intraprocedural
pain [18,19, 21,63- 69]. In RFA the tissue overheating direct
activity is limited to a zone surrounding the active electrode
for only a few millimetres, while the temperature rises in the
remaining target lesion takes place only thought simple
terminal conduction [18,19,68,69]. MWA instead, inducing
water particles to flip back and forward at a speed of 2-5
billion times per second according to the waves frequency
themselves, allow to obtain as better convective profile,
determining a more homogeneous coagulative necrosis at the
target lesion [18,19,63,64,69]. The microwave ablative system
allows the simultaneous positioning of multiple antenna
each one connected to its own generator, in order to obtain
a necrosis diameter of 6 cm, overcoming the dimensional RFA
limits [18,19]. Comparing the data found in this study with
the data available in Literature its possible to apprehend that
the medium necrosis diameter obtained with MWA is larger
(medium diameter ±3.5cm) than the one achieved with RFA
(medium diameter 1.7cm ±1.0cm) [18].
While in our study we have compared the selection
criteria for RFA and MWA, among the 24 articles analyzed in
Literature, just one of them reports selection criteria for MWA
[21]. Whereas the latter is a relatively recent therapy, there
are still not many clinical studies available in Literature that
regarding it, especially there are not many studies reporting
the inclusion and exclusion criteria for patient selection.
In our study, the lesions diameter range was 8 to 100 mm
(media 28.3 mm). The lesions >30mm were all treated with
RFA. From the 24 studies analyzed, only 11 established a
maximum value for limiting lesions diameter [21, 28, 29, 30,
6
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34, 35,42,43,47,49, 52], which varied from ≤30 to ≤6 mm. The
single study that reported the MWA experience had ≤50
mm as a limit for lesions diameter [21]. There is not a consent
regarding the superior lesion maximum diameter: it is known
that the percentage of compete ablation for RFA for tumours
larger than 3 cm in diameter has revelled to be inappreciable
in several studies [27-30, 59 - 62], but in a multi centre study,
a maximum diameter of 5cm has been defined as limiting
for RFA, and that it is possible to employ it in largest lesions
with a purpose of reducing symptomatology [26, 58,70,71].
Another Centres had established 3,5cm, another even 7cm as
maximum diameter for solitary tumours [39,72]. It has been
recently demonstrated that MWA permits instead an effective
ablation also for lesions larger than 4cm in diameter [18].
The disease extension has been contended in 19
[13, 21, 27, 30, 32, 34, 35, 37,41- 43,46 -50, 54] of the 24 studies
involved, attesting its importance. In our group of 32 patients,
having multiple lesions <4 was considered as an inclusion
criterion to the treatment (15 patients). Patients with >4 lesions
per hemithorax have been considered not candidable for
surgery. From the 15 multiple lesions <4, only in 2 cases the
multiple lesions were related to primitive lung tumours, the
remaining were secondary lesions, with the origin tumours
controlled and with the lung the only organ restraining
metastatic lesions. It is important to stress that thermal
ablation in these cases should be reserved for patients with
a elevated risk if submitted to surgical resection [45]. In our
group, 1 patient had bilateral metastasis that were treated with
MWA in a interval time of 2 months to avoid the complications
that could threat the patients life, as haemorrhage or bilateral
pneumothorax. Nonetheless, when the patient has a preview
surgical resection in same lung of the target lesion without
any complications, the pneumothorax risk is lower and there
have been reported treatments in both lungs in the same
session [56]. This bilateral treatment is related to a minute
percentage of cases reported and is strictly designate to
patients completely free of complications detected on
preoperative CT [56]. None of the 24 studies analyzed reports
bilaterality cases.
Extra pulmonary metastases were an exclusion criterion
in our study, such as in 6 [13,21, 35, 37,43,50] of the 19 studies
that approach the disease extension for patient selection.
Only 3 of our 32 patients had extrapulmonary metastasis
and in this cases. Thermal ablation has been performed with
citoreduction purpose and not with a curative aim. Five studies
[34,41,42,49,52] had completely excluded the patients with
extrapulmonary metastasis; one of these studies excludes the
patients with advanced disease [52]. On the other hand, it has
been demonstrated by several Authors that thermal ablation
have an important role in palliation (citoriduction) also for
symptoms in advanced stages of disease [9,16,39]. Indications
for palliative ablation include dyspnea, cough, hemoptysis or
pain related to disease progression [73]. Remarkable reduction
of pain, cough, hemoptysis and dyspnea is reported by several
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Authors [27,41,74,75].
Regarding the tumour localization, 31 of our patients had
lesions in the external 2/3 of the lung; only one of them had
one lesion closer <5cm from supra-aortic trunk; after a first
RFA session, there have been performed other 2 MWA sessions,
more appropriate for lesions in adjacency to vessels with
diameter >3mm. There were not complications. Moreover it is
important to consider the experience of Iguchi et al., [62] that
had adequately performed RFA in 42 lung tumors located at
less than 10 mm of aorta or heart, without any complication
related to the adjacency to those structures. None of or
patients had thought lesions in adjacency to heart or hilus.
Ten [13,21,29, 34, 36, 37,47,48,53,54] of our 24 studies analyzed
had as exclusion criteria lesions in adjacency to heart, hilum or
large vessels, while 4 [29,32,36,47] of these studies suggests a
minimum safety distant. Instead, two [13,34] studies exclude
only the lesions with invasion of these structures. It is known
that a distance closer to 1 cm from hilum can lead to damage
to surrounding organs, hence should be avoided [76].
In our study, 9 of the 32 patients had lesions close to vessels
>3mm; therefore it has been proposed the MWA, such as to
the other 8 patients with lesions with diameter >di 30mm.
Three of the 6 patients who underwented RFA have had
recurrence, and there have been submitted also to MWA.
Conventional therapies failure is another indication of
thermoablation [13, 59,73]. In our group of patients, 8 had
not answered to chemotherapy (1 case), surgical resections
(6 cases) and the association between surgical resection and
radiotherapy (1 case). Among the patients submitted to surgical
resection, 5 have underwent to resection or lobectomies
homolateral to the target lesion for the thermal ablation
and 2 of them to controlateral resections, included the case
in association with radiotherapy. None of our patients had
undergone pneumectomy. Thermal ablations are particularly
beneficial to patients that presented an isolated recurrence
after pulmonary resection [47].The benefit is considerable
also in advanced stage, with satisfactory previous response to
radiation and chemotherapy, but with a solitary and peripheral
[47]. The patients previously submitted to pneumectomy must
be considered at high risk for contro-lateral pulmonary RFA
ablation: the procedure should be performed only if there is
the availability of thoracic surgeons and anaesthesiologists,
such as the accessibility to the intensive care unite [77]. Despite
this consideration, one from the 17 [21,27-29,31-33,36,41- 43,46 48, 52, 54] studies that approaches the failure of conventional
therapies as an inclusion criterion, the pneumectomy is an
inclusion criterion, and only in one [13] study pneumectomy
with remaining lesion is an exclusion criterion. However,
another study [29] excludes all patients that had undergone
a surgery at the same lung.
One study [31] uses as inclusion criteria only serious
side effects from chemotherapy and radiotherapy, and not
necessarily its failure.
In Literature review, it has been possible to notice that,
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differently from the uniformity suggested from Rose et al.,
[25] for the transcription of patient selection data in all papers
written about thermal ablation, a clear exposition of patient
selection criteria is not still exposed from all Centres.
Among the studies that report the patient selection criteria
with primitive and secondary neoplasms it is possible to find a
nexus among them and also with the reported data for patient
selection in our Hospital. It is then possibile to conclude that
the main criteria for lung tumors thermalablation is based
on inoperability, and can be divided with a didactic purpose
in clinical and radiological [13, 21, 27-31, 33-35, 39,41,42,45 47, 50, 51, 53, 54].
A clear exposition of selection criteria is still not a routine
for Authors. For that reason is not momentarily possible to
establish unambiguous thermo ablative therapies indications
criteria. Whereas, it is necessary a randomized controlled study
with a control group submitted to conventional therapies to
define with precision patients candidable to thermal ablative
therapies.
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