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Biopsies DrainagesAblations



Un serpent de mer … Le pédicule intercostal
} Que nous disent les livres d’anatomie ?
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La réalité : Sujet jeune



La réalité : Sujet âgé hypertendu



Comment réaliser l’incision ?



Les biopsies
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Où sont les lésions pulmonaires ?

Adénocarcinome >> Carcinome épidermoïde

10 Brooks DR et al. Influence of Type of Cigarette on Peripheral versus Central Lung Cancer. Cancer Epidemiol Biomarkers Prev 2005;14(3):576–81

69% peripheral

31% central
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Fibro

Fibro Biopsie percutanée

Fibro ou Biopsie percutanée ?
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 Purpose: To assess national levels and trends in utilization of bi-
opsy procedures during the past decade and investigate 
the relative roles of biopsy approaches (open, endoscopic, 
and percutaneous) and physician specialties.

 Materials and 
Methods: 

Institutional review board approval was not necessary 
because only public domain data were used  . Aggregated 
Medicare claims data were used to determine utilization 
of biopsies performed in 10 anatomic regions from 1997 
to 2008. Utilization levels according to biopsy approach 
and anatomic region were calculated. Trends in the rela-
tive utilization of percutaneous needle biopsy (PNB) and 
imaging-guided percutaneous biopsy (IGPB) were as-
sessed. The relative roles of radiologists and nonradiolo-
gists in the performance of all biopsies, PNBs, and IGPBs 
were evaluated.

 Results: Biopsy procedures with all approaches increased from 
1380 to 1945 biopsies per 100 000 Medicare enrollees be-
tween 1997 and 2008, which represents a compound an-
nual growth rate (CAGR) of 3%. Utilization of non-PNBs 
fell, while the absolute level and relative share of PNBs 
increased. In 2008, 67% of all biopsies were performed 
by using a percutaneous route. IGPB as a percentage of 
all PNBs increased over time in the regions for which 
data were available. Radiology was the leading specialty 
providing biopsy services. The total number of biopsies 
performed by radiologists increased at a CAGR of 8%, 
and radiologists’ share of all biopsies increased from 35% 
to 56%.

 Conclusion: During the past decade, there was continuing substitution 
away from invasive approaches and non–imaging-guided 
percutaneous approaches in favor of PNBs and IGPBs, 
likely related to increasing use of advanced imaging mo-
dalities for biopsy guidance. Consequently, radiologists 
are performing an increasing share of biopsies across all 
anatomic regions.
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Molecular markers: Beyond morphology

Morphology Molecular studies

13

NSCLC
} Adenocarcinoma
} Squamous
} Large cell

} SCLC

} EGFR mutations
} EML4-ALK translocation
} KRAS mutations
} HER2 mutations
} BRAF mutations
} P13K mutations

Linderman NI et al. Arch Pathol Lab Med 2013;137:828-60



La morphologie est insuffisante pour cibler une biopsie

Fumeur. Tumeur homogène sans injection
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FDG-PET

Contraste IVSans injection



Re-biopsie dans le cancer du poumon

Adénocarcinome bronchique EGFR+ en 2012. Mise sous Gefitinib (Iressa®). Réponse initiale puis progression 
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Re-Biopsie :
- Adénocarcinome bronchique
- TTF1+, Alk-
- Mutation T790M
Mise sous Osimertinib

2012 2013 2014

2015



Performance des biopsies pulmonaires
Sensitivity (%) Acuracy (%) No of Procedures Ref.

Overall 82%

87%

91%

88%

77%

94%

61

162

846

Wallace MJ, Radiology 2002

Ohno Y, AJR 2003

Geraghty PR, Radiology 2003

Malignancy 

- <10mm

- <10mm

- <15mm

- >15mm

- >20mm

89%

88%

67%

72%

94%

75%

91%

92%

80%

74%

96%

88%

604

47

10

70

27

8

Montaudon M, Eur Radiol 2004

Wallace MJ, Radiology 2002

Hur J, AJR 2009

Li H, AJR 1996

Li H, AJR 1996

Hur J, AJR 2009

Infection

- Fungal 70.6% 76.4% 17 Nosari A, Haematologica 2003

~8
7%
*

*Wilson M et al. CT-guided percutaneous lung biopsy: Correlation between diagnostic yield, lung lesion size, and lobar distribution. 
Am J Interv Radiol 2021



Taille minimale

ATCD de K urothélial. Nodule unique de 8 mm
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8 mm



Complications
Risk No of Procedures Needle Ref.

Pneumothorax (total/chest tube) 23% / 5%

62% / 31%

28% / 2.5%

26% / 8%

21% / 2%

17% / 2%

17% / 0.5%

660

61

162

846

97

135

605

19G CNB

18G PNAB

22G PNAB

19G PNAB

19G PNAB

17G CNB

19G CNB

Yeoh KM, Chest 2004

Wallace MJ, Radiology 2002

Ohno Y, AJR 2003

Geraghty PR, Radiology 2003

Li H, AJR 1996

Khan MF, Eur Radiol 2008

Montaudon M, Eur Radiol 2004

Bleeding (total/hemoptysis) 30% / 4%

-/ 2%

27% / 6%

20% / 3.8%

660

846

135

604

19G CNB

19G PNAB

17G CNB

19G CNB

Yeoh KM, Chest 2004

Geraghty PR, Radiology 2003

Khan MF, Eur Radiol 2008

Montaudon M, Eur Radiol 2004

Vasovagal response 0.3% 846 19G PNAB Geraghty PR, Radiology 2003

Air embolism 0.061% 9783 Tomiyama N. Eur J Radiol 2006

Dissémination tumorale 0.012-0.061% 68346 Ayar D. J Thorac Imaging 1998



Hemoptysie 18%
Hémorragie alvéolaire 58%

Pneumothorax 30%

Chassagnon G et al. Diagn Interv Radiol 2017 

Gae K et al. PlosOne 2020



Attention cependant …
} BPCO, emphysème
} HTAP
} Anticoagulants/antiagrégants
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} 293 biopsies in 285 patients
} Overall diagnostic yield 87%
} Malignant condition in 233 cases (82%)

} Hematological malignancies in 151 patients
} Solid tumors in 54 patients
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Diagnostic Yield and Safety of Computed
Tomography–guided Mediastinal Core Needle Biopsies

Constance de Margerie-Mellon, MD,* Cédric de Bazelaire, PhD, MD,*
Sandy Amorim, MD,w Pauline Brice, MD,w Abdellatif Tazi, PhD, MD,z
Josette Brière, MD,y Jacques Frija, MD,* and Eric de Kerviler, MD*

Purpose: Mediastinal masses of various origins can be encountered
on imaging in symptomatic or asymptomatic patients. We aimed to
evaluate the diagnostic yield and complication rate of computed
tomography (CT)-guided mediastinal core needle biopsies in a
large population of patients presenting with mediastinal masses
and to identify the factors that could influence these results.

Materials and Methods: In total, 293 consecutive CT-guided
mediastinal biopsies, performed in 285 patients with equivocal
masses at a single center from 2006 to 2011, were included. Lesion
characteristics, technical biopsy parameters, final diagnoses, diag-
nostic yields (number of biopsies that yielded a complete diagnosis
divided by the total number of biopsies), and complication rates
were recorded.

Results: Malignant diagnoses, including lymphoproliferative dis-
orders (N=151, 53%) and lung cancers (N=54, 19%), were
established in 233 cases (82%). Benign lesions were found in 52
procedures (18%), including sarcoidosis (N=19, 7%) and infec-
tions (N=17, 6%). The overall diagnostic yield was 87% and was
lower for lymphoma residual masses (57%) than for initial diag-
nosis or relapses of known disease (90%). Complications occurred
in 21 patients (7%), but only 2 patients (0.7%) required hospital-
ization for >12 hours. Neither the diagnostic yield nor the com-
plication rate was influenced by the target characteristics or by
technical parameters.

Conclusions: CT-guided core needle biopsy of equivocal media-
stinal masses is a minimally invasive procedure that is effective and
safe, even in cases of small targets or targets in challenging
locations.

Key Words: computed tomography–guided biopsy, mediastinal
lymph nodes, lung cancer (diagnosis)

(J Thorac Imaging 2015;30:319–327)

In a patient presenting with a mediastinal mass, various
diagnoses can be considered according to the clinical,

biological, and radiologic contexts. The underlying diseases
might include tumoral diseases, including lymphoma, lung
cancer, and thymoma, or nontumoral causes, particularly
sarcoidosis and tuberculosis.1 In contrast to simple cysts or
vascular masses, generally, no pathognomonic radiologic
finding allows for the accurate diagnosis of solid media-
stinal masses. Therefore, histologic proof is mandatory for
choosing the adequate treatment approach. Most patients

with mediastinal masses, such as masses due to lympho-
proliferative disorders, small cell lung carcinomas, or
infections undergo nonsurgical treatment. Thus, obtaining
a biopsy using a noninvasive technique is critical. Several
reports of computed tomography (CT)-guided core needle
biopsy (CNB) for mediastinal masses have been published
over the last 2 decades,2–5 many of them concerning lym-
phomas. These studies have demonstrated the high diag-
nostic yield of CT-guided CNBs for both initial diagnosis
and the diagnosis of relapse in this particular disease.4,6–8

However, entire lymph node resection remains the gold
standard according to European recommendations for
lymphoma diagnosis.9,10 In addition, there have been few
studies of CT-guided CNB for equivocal mediastinal
masses, and these studies have included only small samples
of patients.2,5,11 We sought to evaluate the diagnostic yield
and complication rate associated with CT-guided CNB for
equivocal mediastinal masses in a large cohort of patients
and to identify the factors that could influence these results.

MATERIALS AND METHODS

Population
A total of 313 consecutive CT-guided mediastinal biop-

sies, performed at 1 institution from January 2006 to
December 2011, were retrospectively reviewed. The inclusion
criteria were as follows: a biopsy performed for the primary
diagnosis of an equivocal mediastinal mass, a relapse of a
known disease, or a residual lymphoma mass; and the avail-
ability of clinical and radiologic data, with a minimum of 1-
year follow-up for noninfectious and nontumoral disease. The
exclusion criteria were as follows: a lack of clinical data
(unknown clinical context or no confirmation of final diag-
nosis, N=15); or a lack of radiologic data (archiving failure,
N=5). Therefore, we included 293 biopsies performed in 285
patients (8 patients were biopsied twice because the first pro-
cedure failed) (Fig. 1). There were 163 men and 122 women,
aged 13 to 86 years [median, 48.5 y; interquartile range (IQR)
31.6]. Two hundred eleven (72%) biopsies were performed for
an initial diagnosis, 61 (21%) for the relapse of a known dis-
ease, and 21 (7%) for a residual lymphoma mass. In 84 pro-
cedures (29%), a prior fluorine-18 fluorodeoxyglucose positron
emission tomography-CT (18-F FDG PET-CT) scan was
available. Institutional review board approval was obtained.
Written consent was waived because the data were anony-
mized and used only for medical research.

Target Characteristics
The targets were located in the anterior mediastinum

(bounded posteriorly by the anterior edge of the trachea and
the posterior margin of the heart), posterior mediastinum

From the Departments of *Radiology; wHematology; zPulmonology;
and yPathology, Hôpital Saint Louis, Paris, France.
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S’aider d’autres modalités d’imagerie pour mieux cibler

Confirmation de récidive de Hodgkin
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1st Bx à Fibrosis 2nd Bx à Hodgkin

S’aider d’autres modalités d’imagerie pour mieux cibler

Patient adressé pour biopsie d’une masse médiastinale antérieure

23

1st Bx à Fibrose 2nd Bx à Hodgkin



Masse du médiastin postérieur

Injection de sérum physiologique



} 50 patients
} 60% hematological malignancies
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ORIGINAL ARTICLE

Management of superior vena cava syndrome in critically ill
cancer patients

Sarah Morin1 & Adeline Grateau1 & Danielle Reuter1 & Eric de Kerviler2,3 &

Constance de Margerie-Mellon2 & Cédric de Bazelaire2,3 & Lara Zafrani1,3 &

Benoit Schlemmer1,3 & Elie Azoulay1,3 & Emmanuel Canet1
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Abstract
Purpose The purpose of this study is to describe the manage-
ment and outcome of critically ill cancer patients with
Superior Vena Cava Syndrome (SVCS).
Methods All cancer patients admitted to the medical intensive
care unit (ICU) of the Saint-Louis University Hospital for a
SVCS between January 2004 and December 2016 were
included.
Results Of the 50 patients included in the study, obstruction of
the superior vena cava was partial in two-thirds of the cases
and complete in one-third. Pleural effusion was reported in
two-thirds of the patients, pulmonary atelectasis in 16
(32%), and pulmonary embolism in five (10%). Computed
tomography of the chest showed upper airway compression
in 18 (36%) cases, while echocardiography revealed 22 (44%)
pericardial effusions. The causes of SVCS were diagnosed
one (0–3) day after ICU admission, using interventional radi-
ology procedures in 70% of the cases. Thirty (60%) patients
had hematological malignancies, and 20 (40%) had solid tu-
mors. Fifteen (30%) patients required invasive mechanical
ventilation, seven (14%) received vasopressors, and renal re-
placement therapy was implemented in three (6%). ICU, in-
hospital, and 6-month mortality rates were 20, 26, and 48%,
respectively. The cause of SVCS was the only factor indepen-
dently associated with day 180 mortality by multivariate

analysis. Patients with hematological malignancies had a low-
er mortality than those with solid tumors (27 versus 80%)
(odds ratio 0.12, 95% confidence interval (0.02–0.60),
p < 0.01).
Conclusion Airway obstruction and pleural and pericardial
effusions contributed to the unstable condition of cancer pa-
tients with SVCS. The vital prognosis of SVCS was mainly
related to the underlying diagnosis.

Keywords Cancer . Superior vena cava syndrome . Acute
respiratory failure . Intensive care unit . Supportive care

Introduction

Superior Vena Cava Syndrome (SVCS) is the consequence of
superior vena cava compression in the mediastinum.
Although non-malignant causes of SVCS have been described
(mainly related to intravascular devices or infectious dis-
eases), most cases are related to the development of tumoral
lymph nodes or masses in the middle or anterior mediastinum
[1, 2].

Among the various anatomic and physiologic conse-
quences, patients with SVCS may experience upper airway
compression, laryngeal edema, pleural effusion, cardiac
tamponade, cardiac infiltration by malignancy, or cerebral
edema [3, 4]. The combination of these factors can be respon-
sible for life-threatening complications which require ICU
management [5, 6]. These patients can be challenging to treat,
and no standardized guidelines address the optimal manage-
ment of SVCS. Indeed, the place of surgery (for diagnosis and
treatment), the implementation of endovascular stents, the use
of anticoagulation or thrombolysis, as well as the benefit of
steroids or diuretics remain unclear and based on expert opin-
ions with minimal evidence [1, 7–9].

* Emmanuel Canet
emmanuel.canet@aphp.fr

1 Medical Intensive Care Unit, Saint-Louis University Hospital,
AP-HP, 1 avenue Claude Vellefaux, 75010 Paris, France

2 Department of Radiology, Saint-Louis University Hospital, AP-HP,
Paris, France

3 Paris Diderot University—Sorbonne Paris Cité, Paris, France
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Table 3 Patient characteristics
(n = 50) at ICU admission in day
180 survivors and non-survivors

n (%) or median (25th–75th
percentiles)

All
patients

n = 50

Day 180
survivors

n = 26

Day 180
decedents

n = 24

OR 95% CI p

Demographics

Time period

2004–2009 17 (34) 8 (31) 9 (37) 1

2010–2016 33 (66) 18 (69) 15 (62) 0.74 0.22–2.39 0.61

Age (year) 37 (25–59) 30 (24–47) 54 (32–65) 1.04 1.00–1.07 0.01

Male gender 30 (60) 15 (58) 15 (62) 1.22 0.39–3.80 0.72

Comorbiditiesa 10 (20) 3 (12) 7 (29) 4.12 0.75–22.53 0.10

Underlying malignancy

Solid tumor 20 (40) 4 (15) 16 (67) 1

Hematological malignancy 30 (60) 22 (85) 8 (33) 0.09 0.02–0.35 < 0.01

Performance status

0–1 28 (56) 17 (65) 11 (46) 1

2–4 22 (44) 9 (35) 13 (54) 2.23 0.71–6.97 0.16

Clinical features at ICU admission

Oxygen flow (L/min) 2 (0–4) 0.5 (0–3) 3 (0–8.5) 1.17 1.00–1.37 0.04

Upper airway compression 18 (36) 7 (28) 11 (46) 2.17 0.66–7.12 0.19

Severity score

SOFA at day 1 0 (0–2) 0 (0–1) 1 (0–5) 1.23 0.98–1.55 0.07

ICU management

Mechanical ventilation 15 (30) 4 (15) 11 (46) 4.65 1.2–17.67 0.02

Vasopressors 7 (14) 1 (4) 6 (25) 8.33 0.92–75.3 0.05

a Comorbidities were as follows: diabetes (n = 4, 8%), chronic heart failure (n = 3, 6%), chronic obstructive
pulmonary disease (n = 2, 4%), and cirrhosis (n = 2, 4%)

CI: confidence interval; ICU: intensive care unit; OR: odds ratio; SOFA: Sequential Organ Failure Assessment

Fig. 1 CT-guided biopsy of
mediastinal mass. A 38-year-old
man was hospitalized in
emergency for severe dyspnea
related to superior vena cava
syndrome. a Chest X-ray in the
intensive care shows an enlarged
mediastinum. b Contrast-
enhanced (CT) with coronal
reformation demonstrates an
anterior mediastinal mass with a
narrowing of the superior vena
cava. c, d, e. CT-guided biopsy
with right parasternal approach
taking care to avoid the internal
thoracic vessels (arrow), using an
oblique trajectory to avoid the
large vessels. Final diagnosis:
primary mediastinal large B-cell
lymphoma

Support Care Cancer

associated with SVCS and involved in the respiratory and
hemodynamic instability. The underlying cause of SVCS
was strongly associated with day 180 mortality. Indeed, he-
matological malignancies had a much better prognosis than
solid tumors.

Although cancer patients have benefited from major ad-
vances over the past decades, which have significantly con-
tributed to enhance survival [12, 13], they increasingly expe-
rience life-threatening complications related to the treatment
or the malignancy by itself that require ICU admission
[14–16]. While tumor lysis syndrome [17], hyper-viscosity
syndrome [18], pulmonary infiltration by malignancy [19],
or hemophagocytic syndrome [20] has been widely reported,
data on SVCS are limited. Malignant causes are known to
account for over 90% of SVCS nowadays [1]. In a study
conducted in the United States in 2006, Rice et al. reported
that the prevalence of SVCS in cancer patients ranged from 1
to 7% [2]. SVCS has not always been considered as a potential
medical emergency. However, in the study conducted by
Schraufnagel et al., numerous serious complications such as
syncope, tracheal obstruction, tamponade, and pericardial in-
vasion by malignancy were noted in meaningful percentages
(up to 14%) [21].

To our knowledge, our study is the first to report a cohort of
SVCS managed in the ICU. A striking finding is that despite
low SOFA scores at day 1, 30% of the patients were intubated
swiftly after ICU admission and over a quarter died during the
hospital stay, suggesting that organ dysfunction scores are not
valuable and reliable to accurately assess a patient with SVCS.
Indeed, the potential severity of SVCS relies on certain par-
ticular anatomical and physiological consequences of the me-
diastinal mass and the superior vena cava obstruction (such as
airway obstruction, pleural effusion, tamponade, cardiac infil-
tration, cerebral edema) which are not measured by the SOFA
score.

Another important point to highlight is the valuable input
of interventional radiology procedures in the management of
SVCS. Interventional radiology has dramatically altered both
diagnostic and therapeutic strategies in cancer patients
[22–24]. Image-guided biopsies are increasingly used for sam-
pling mediastinal masses or lymph nodes [25, 26]. This tech-
nique is highly efficient to promptly provide a final diagnosis
and avoid unnecessary surgical intervention [22], which is a
major advantage in patients with unstable conditions. Indeed,
Porte et al. reported that 15.3% of the patients with SVCSwho
underwent anterior mediastinotomy or mediastinoscopy de-
veloped wound suppuration and 4.3% of those who
underwent axial mediastinoscopy developed abundant bleed-
ing which can delay the administration of chemotherapy [27].
In comparison, in the present study, the 35 image-guided bi-
opsies were performedwithout morbidity and the time to iden-
tify the cause of SVCSwas 1 (0–3) day which allowed doctors
to start a targeted treatment (chemotherapy) only 4 (2–9) days
after ICU admission. In patients with bulky mediastinal
masses who cannot remain in a supine position at CT, US-
guided biopsies can often be done at the bedside using a
parasternal approach with a 45° head-of-bed elevation.

Endovascular stenting is a possible additional symptomatic
treatment of SVCS [28, 29]. Although it can provide rapid
relief of the symptoms, the decision to implement a stent in
the superior vena cava remains a matter of debate [9]. Firstly,
meaningful immediate complications of the procedure, such
as acute pulmonary edema, hemopericardium, and bleeding
occurred in up to 9% of the cases in a recent series [30].
Secondly, late complications such as intra-stent thrombosis
and stent dysfunction requiring re-intervention have been re-
ported in 17 and 43% of the patients, respectively [30, 31].
Thirdly, angioplasty does not improve the overall survival rate
[32]. For these reasons, endovascular stenting of the superior
vena cava is usually considered in recurrent and palliative
situations rather than in newly diagnosed patients. In our co-
hort, none of the patients underwent endovascular stenting.
Indeed, 94% of them were newly diagnosed for the malignan-
cy, and the majority had hematological malignancies. Thus,
endovascular stenting was not considered as a relevant thera-
peutic option by the attending physicians, while urgent

Table 4 Multivariate analysis of variables independently associated
with day 180 mortality

OR 95% CI p value

Age 1.00 0.96–1.05 0.78

Mechanical ventilation 1.90 0.35–10.37 0.60

Hematological malignancy
(versus solid tumor)

0.12 0.02–0.60 < 0.01

CI: confidence interval; ICU: intensive care unit; OR: odds ratio; SOFA:
Sequential Organ Failure Assessment

Candidate predictors were age, mechanical ventilation, and underlying
malignancy (hematological malignancy versus solid tumor)

Fig. 2 Mortality according to the underlying diagnosis of SVCS. SVCS:
Superior Vena Cava Syndrome

Support Care Cancer



Les ablations
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Indications en France
} Maladie oligo-métastatique pulmonaire +++

} Mélanome
} Rein-vessie
} Colo-rectal
} Sarcomes

} Discuté
} K bronchique primitif non opérable
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Ablations tumorales : Le chaud ou le froid ?

Radiofréquence Cryoablation
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Pré RFA (Métastase)Post RFA (immédiat)1 semaine post RFA1 mois post RFA2 mois post RFA6 mois post RFA



Cryoablation du poumon
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Contrôle après pneumonectomie

Métastase de l’ADK



Cryoablation du poumon

Adénocarcinome du poumon gauche traité par pneumonectomie. Nodule unique du poumon droit
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Suivi à 1 an



Cryoablation

Chondrosarcome métastatique. 3 résections, 4 cryothérapies
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Other patient

CRC metastasis

34

M1 M18Baseline Cryoablation M2 M4
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} Métastases de 2-3 cm maximum

} Survie médiane 62 mois

} Efficacité locale à 4 ans 89%

} Contrôle pulmonaire à 4 ans 44,1%

} 24% patients retraités

Radiofrequency ablation is a valid treatment option
for lung metastases: experience in 566 patients
with 1037 metastases
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Background:Minimal invasive methods are needed as an alternative to surgery for treatment of lung metastases.
Patients and methods: The prospective database of two cancer centers including all consecutive patients treated with
radiofrequency ablation (RFA) for lung metastasis over 8 years was reviewed. RFAwas carried out under general anesthe-
sia, with computed tomography guidance using a 15-gauge multitined expandable electrodes RF needle.
Results: Five hundred sixty-six patients including 290 men (51%), 62.7 ± 13.2 years old with primary tumor to the colon
(34%), rectum (18%), kidney (12%), soft tissue (9%) and miscellaneous (27%) received 642 RFA for 1037 lung metasta-
ses. Fifty-three percent of patients had 1 metastasis, 25% had 2, 14% had 3, 5% had 4 and 4% had 5–8. Metastases
were unilateral (75%), or bilateral (25%). The median diameter [extremes] of metastases was 15 mm (4–70). Twenty-two
percent of patients had extrapulmonary disease amenable to local therapy including 49 liver, 16 bone and 60 miscellan-
eous metastases.Median follow-up was 35.5 months. Median overall survival (OS) was 62 months. Four-year local effi-
cacy was 89%. Four-year lung disease control rate was 44.1%, with patient retreated safely up to four times. Primary
origin, disease-free interval, size and number of metastases were associated with OS in multivariate analysis. Progression
at RFA site was associated with poor OS [P = 0.011, hazard ratio (HR): 1.69 (95% confidence interval 1.13–2.54)]. In the
293 colorectal cancer metastases, size >2 cm (HR = 2.10, P = 0.0027) and a number of metastases ≥3 (HR = 1.86,
P = 0.011) remained significantly associated with OS. A prognostic score made of three groups based on the four above-
mentioned prognostic factors demonstrated 3-year OS rates of respectively 82.2%, 69.5% and 53.6% (log-rank test,
P≤ 0.0001) among the three groups in the overall population, and of 81.3%, 72.8% and 57.9% (log-rank test, P = 0.005)
in the colorectal cancer patients.
Conclusion: Radiofrequency is an option for treatment of small size lung metastases, namely the ones below 2–3 cm.
Key words: lung metastases, colorectal cancer, radiofrequency ablation, thermal ablation

introduction
Radiofrequency ablation (RFA) aims at destroying small tumor
deposits by applying thermal energy under image guidance.
When compared with other organs, there are organ-specific dif-
ferences favoring RFA in the lung, the same quantity of energy
results in larger ablation volume in lung [1], due to heat insula-
tion and low electric conductivity provided by the lung around
the tumor. A clinical study demonstrated 100% necrosis at

histopathology for nine of nine lung metastases targeted with
RFA [2]. Lung RFA has been reported first in man in 2000 [3].
The aim of this study was to evaluate results of RFA of lung

metastases in terms of overall survival (OS), disease-free survival
(PFS), local ablation efficacy, and to define the parameters asso-
ciated with better outcomes.

material and methods

patients
The common prospective database of two French cancer centers (Gustave
Roussy, Villejuif and Bergonie, Bordeaux) included all consecutive lung RFA
carried out from January 2002 to December 2010. The first 51 metastatic

*Correspondence to: Dr Thierry de Baere, Gustave Roussy Cancer Center, Department
of Image Guided Therapy, 112 Rue Edourad Vaillant, 94805 Villejuif, France. Tel: +33-1-
42-11-48-22; E-mail: debaere@igr.fr
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progression-free survival
PFS rates were 40.2% (SE = 2.1), 23.3% (SE = 1.9), 16.4%
(SE = 1.7) and 13.1% (SE = 1.7) at 1, 2, 3 and 4 years, respectively
(supplementary Figure S1, available at Annals of Oncology online).
Age, gender, uni/bilateral location and DFI were not associated
with PFS. Rectal primary tumor, metastases larger than 2 cm,
number of metastases and extra pulmonary disease (supplemen-
tary Table S3, available at Annals of Oncology online) were asso-
ciated with lower PFS in univariate analysis and remained
independently associated with PFS in multivariate analysis (sup-
plementary Table S4, available at Annals of Oncology online).
When looking at the subpopulation of colorectal cancer metasta-
ses, size >2 cm (HR= 1.34, P = 0.054), number of metastases ≥3
(HR = 1.70, P = 0.0005), rectal origin (HR = 1.24, P = 0.12) and
extrapulmonary disease (HR = 1.28, P = 0.11) remained signifi-
cantly or borderline significantly associated with PFS.

prognostic score
A 3-category prognostic score based on the aforementioned
prognostic factors of OS and DFS is presented in Figure 1 and
supplementary Figure S2, available at Annals of Oncology online
for the overall population and in supplementary data for colo-
rectal cancer patients (supplementary Tables S5 and S6, avail-
able at Annals of Oncology online).

ablation local efficacy
Eighty-two patients had local tumor progression at the site of
RFA, 54, 21, 5 and 2 were diagnosed during the first, second,
third and fourth or fifth year of follow-up, respectively. Rates of
local tumor progression per patient were 10.4% (SE = 1.3),
15.5% (SE = 1.7), 17.5% (SE = 1.9) and 18.1% (SE = 1.9) at 1, 2, 3
and 4 years, respectively. Age, gender, DFI and extrapulmonary
disease were not associated with local efficacy. In univariate ana-
lysis, rectal primary tumor, uni/bilateral location, metastases
size and number of metastases were associated with local effi-
cacy. Only rectal primary tumor, uni/bilateral location and me-
tastases size remained independently associated with local
efficacy in multivariate analysis (supplementary Table S7 and
Figure 3, available at Annals of Oncology online). Among the

1037 treated metastases, there was 86 local progressions with
rates of local tumor progression per tumor of 5.9% (SE = 0.8),
8.5% (SE = 1.0), 10.2% (SE = 1.1) and 11.0% (SE = 1.2) at 1, 2, 3
and 4 years, respectively. Size of tumor was predictive of local
tumor progression (P < 0.0001).

new treatments after lung progression
One hundred thirty-six (24%) patients were subsequently
retreated with RFA for failure on the initially treated lesions (n = 37),
or occurrence of new distant lung metastases (n = 99). Among
the 136 retreated patients, 113 had 2 RFA sessions, 19 had 3
RFA sessions and 4 had 4 RFA sessions. The rates of patients
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Figure 1. Overall survival rate in the complete population according to 3-
category OS prognostic score based on the 4 OS prognostic factors: primary
disease other than colon or kidney, DFI less or equal to 1 year, size higher
than 2 cm, more than two lung metastases. 1st category: no unfavorable
factor. 3rd category: at least one of the disease factors (primary disease other
than colon or kidney or DFI less or equal to 1 year) and one of the lung me-
tastasis factors (size higher than 2 cm or more than two lung metastases).
2nd category: the others.

Table 1. Rates (standard error) of overall survival, progression-free survival and treatment failure according to the primary

Primary

Colon (N = 191) Rectum (N = 102) Kidney (N = 68) Sarcoma (N = 51) Other (N = 154)

Overall survival
1 year 92.9% (1.9) 93.6% (2.5) 95.5% (2.6) 94.1% (3.3) 89.0% (2.6)
3 years 76.1% (3.7) 64.9% (6.3) 73.5% (6.5) 58.0% (8.2) 59.1% (4.6)
5 years 56.0% (6.0) 49.6% (8.4) 53.8% (9.1) 41.5% (9.3) 49.4% (6.4)

Progression-free survival
1 year 37.6% (3.6) 30.4% (4.8) 39.7% (5.9) 43.0% (7.0) 49.0% (4.1)
3 years 17.0% (3.0) 8.6% (3.2) 13.8% (4.9) 26.5% (6.6) 17.6% (3.4)
5 years 14.8% (3.0) 6.4% (3.0) 9.2% (5.0) 15.9% (6.2) 7.6% (3.9)

Treatment failure
1 year 10.9% (2.4) 14.5% (3.7) 7.4% (3.2) 6.1% (3.4) 9.9% (2.5)
2 years 16.2% (3.0) 30.7% (5.7) 13.0% (5.0) 8.3% (4.0) 16.4% (3.5)
3 years 16.2% (3.0) 30.7% (5.7) 25.1% (9.3) 8.3% (4.0) 16.4% (3.5)
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} 40 patients, 60 métastases <3,5 cm

} Suivi > 60 mois

} Contrôle pulmonaire 87,9 % à 3 ans 
et 79,2% à 5 ans

J Thor Oncol 2021
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ABSTRACT

Introduction: The ECLIPSE study aimed to evaluate the
feasibility and efficacy of cryoablation (CA) for local tumor
control in patients with pulmonary metastatic disease in 5
years of follow-up.

Methods: ECLIPSE was a prospective, multicenter, single-
arm study that included patients treated with CA if they
had one to five metastatic lung tumors, each with a diam-
eter of less than or equal to 3.5 cm. Patients were followed
up in the course of 5 years. The primary end point was local
tumor control, both per tumor and per patient; secondary
end points included cancer-specific survival, overall sur-
vival, and quality of life (QoL). QoL was evaluated using the
Karnofsky Performance Score, the Eastern Cooperative
Oncology Group performance score, and the Short Form-12
health survey.

Results: The study included 40 patients across four sites
(three in United States and one in Europe). A total of 60
metastatic pulmonary tumors were treated with 48 CA
procedures. Overall local tumor control rates were 87.9%
(29 of 33) and 79.2% (19 of 24) per tumor, 83.3% (20 of
24) and 75.0% (15 of 20) per patient, at 3 and 5 years,
respectively. A total of five treated patients had local pro-
gression throughout the duration of the study. Disease-
specific survival rate was 74.8% at 3 years and 55.3% at
5 years, whereas overall survival at 3 and 5 years was
63.2% and 46.7%, respectively. Patient QoL scores did not
reach statistical significance.

Conclusions: CA is an effective means of long-term local
tumor control in patients withmetastatic pulmonary tumors.

! 2021 International Association for the Study of Lung
Cancer. Published by Elsevier Inc. This is an open access
article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords: Lung metastasis; Cryoablation; Percutaneous
ablation; Tumor control

Introduction
Lung metastases can occur during the progression of

many different malignancies and are especially common
in malignancies of the breast, lung, head and neck, colon,
rectum, and liver.1–3 Pulmonary metastases can be
managed with different treatment strategies, depending
on the origin of the primary tumor and disease staging.
Where possible, a curative option is the best choice for
patients.3,4

Although pulmonary metastectomy is considered the
standard of care for patients with manageable diseases,
many patients with metastases to the lung are not
considered candidates for surgery owing to either
limited respiratory function, repeated previous surgery,
comorbidities, age, or refusal of surgery.3 For patients
with unresectable lung metastases, systemic therapy is
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} 128 patients, 224 lung metastases treated by cryo
} Recurrence-free survival 85.1% @12 months and 77.2% @24 months
} After a second cryo, recurrence-free survival 91.1% @12 months and 84.4% 

@24 months
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ABSTRACT

Objective: To assess the safety and local recurrence-free
survival in patients after cryoablation for treatment of
pulmonary metastases.

Methods: This multicenter, prospective, single-arm, phase 2
study included 128 patients with 224 lung metastases
treated with percutaneous cryoablation, with 12 and 24
months of follow-up. The patients were enrolled on the
basis of the outlined key inclusion criteria, which include
one to six metastases from extrapulmonary cancers with a
maximal diameter of 3.5 cm. Time to progression of the
index tumor(s), metastatic disease, and overall survival
rates were estimated using the Kaplan–Meier method.
Complications were captured for 30 days after the pro-
cedure, and changes in performance status and quality of
life were also evaluated.

Results: Median size of metastases was 1.0 plus or minus
0.6 cm (0.2–4.5) with a median number of tumors of 1.0
plus or minus 1.2 cm (one to six). Local recurrence-free

response (local tumor efficacy) of the treated tumor was
172 of 202 (85.1%) at 12 months and 139 of 180 (77.2%)
at 24 months after the initial treatment. After a second
cryoablation treatment for recurrent tumor, secondary local
recurrence-free response (local tumor efficacy) was 184 of
202 (91.1%) at 12 months and 152 of 180 (84.4%) at 24
months. Kaplan–Meier estimates of 12- and 24-month

*Corresponding author.

Disclosure: The authors declare no conflict of interest.

Presented at the European Conference on Interventional Oncology
Congress 2017 Clinical Focus Session: CF 801—Lung Metastases, April
24, 2017; Preliminary Safety Outcomes.

Address for correspondence: Matthew Callstrom, MD, PhD, Department
of Radiology, Mayo Clinic, Rochester, Minnesota. E-mail: callstrom.
matthew@mayo.edu

ª 2020 International Association for the Study of Lung Cancer.
Published by Elsevier Inc. All rights reserved.

ISSN: 1556-0864

https://doi.org/10.1016/j.jtho.2020.02.022

Journal of Thoracic Oncology Vol. 15 No. 7: 1200-1209

J Thorac Oncol 2020 

Solstice



Les drainages

37



Position du drain fonction du drainage !
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Eviter les muscles
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Les drains
} Taille
} Point d’entrée
} Orientation …



Le drainage pour le 
pneumothorax

Abord antérieur
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Drainage par technique de Seldinger : Pleurocath®



Drainage par technique de Seldinger : Pleurocath®



Drainage par technique de Seldinger : Pleurocath®



Drainage par technique de Seldinger : Pleurocath®



Drainage par technique de Seldinger : Pleurocath®



Drainage par technique de Seldinger : Pleurocath®



Rocket pleural vent



Le drainage d’un épanchement liquidien
} Gros drain à bout mousse monté 

sur un rigidificateur



Drainage pleural

Patient mince, épanchement abondant à Ponction directe



Drainage pleural

Patient mince, épanchement abondant à Ponction directe



Epanchement pleural cloisonné

Epanchement apical



Epanchement pleural cloisonné

Epanchement apical



Epanchement pleural cloisonné

Epanchement apical



Conclusion
} Pas beaucoup de limites pour les gestes percutanés
} La biopsie percutanée est devenue incontournable
} Nombre d’ablations en augmentation : Cryoablation +++
} Les drainages sont de plus en plus souvent réalisés avec un guidage par l’image
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