
Radiologie Interventionnelle Thoracique

E. de Kerviler, Hôpital Saint-Louis, APHP

1



2

Biopsies

Ponctions
Drainages

Embolisations

Reperméabilisations

Ablations
Repérages
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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 ?



Radiology 2010;256:751-8 



Molecular markers: Beyond morphology

Morphology Molecular studies
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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
*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

20



 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

21

J Thorac Imaging 2015



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

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

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

Patient adressé pour biopsie d’une masse médiastinale antérieure
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1st Bx  Fibrose 2nd Bx  Hodgkin



Masse du médiastin postérieur

Injection de sérum physiologique



 50 patients

 60% hematological malignancies
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Abstract

Purpose Thepurposeof thisstudy is to describethemanage-

ment and outcome of critically il l cancer patients with

Superior Vena Cava Syndrome (SVCS).

Methods All cancer patientsadmitted to themedical intensive

care unit (ICU) of the Saint-Louis University Hospital for a

SVCS between January 2004 and December 2016 were

included.

Results Of the50patientsincluded in thestudy, 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-thi rds 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, whileechocardiography revealed22 (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. Thecauseof SVCSwastheonly factor indepen-

dently associated with day 180 mortality by multivariate

analysis. Patientswith hematological malignancieshad alow-

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 venacavasyndrome . Acute

respiratory failure . Intensivecareunit . Supportivecare

Introduction

Superior VenaCavaSyndrome(SVCS) is theconsequenceof

superior vena cava compression in the mediastinum.

Althoughnon-malignant causesof SVCShavebeendescribed

(mainly related to intravascular devices or infectious dis-

eases), most cases are related to the development of tumoral

lymph nodesor massesin themiddleor 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]. Thecombination of thesefactorscan berespon-

sible for life-threatening complications which require ICU

management [5, 6]. Thesepatientscan bechallenging to treat,

and no standardized guidelines address the optimal manage-

ment of SVCS. Indeed, theplaceof surgery (for diagnosisand

treatment), theimplementation of endovascular stents, theuse

of anticoagulation or thrombolysis, as well as the benefit of

steroidsor diuretics remain unclear and based on expert opin-

ions with minimal evidence [1, 7–9].
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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

28



Ablations tumorales : Le chaud ou le froid ?

Radiofréquence Cryoablation
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Pré RFA (Métastase)
Post RFA (immédiat)1 semaine post RFA

1 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

 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



 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

36
J Thorac Oncol 2020 



Les drainages
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Position du drain fonction du drainage !

Postéro-inférieur Antéro-supérieur

AirLiquide



Attention au point 

d’entrée et au trajet

Eviter les muscles

Eviter le dos



Les drains

 Taille

 Point d’entrée

 Orientation …



Le drainage pour le 

pneumothorax

Abord antérieur

Technique de Seldinger

Dilatation

Petit drain 8F ou 10F



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®



Le drainage d’un épanchement liquidien

 Gros drain à bout mousse monté 

sur un rigidificateur



Drainage pleural

Patient mince, épanchement abondant  Ponction directe



Drainage pleural

Patient mince, épanchement abondant  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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