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Quelle alternative a la chirurgie?
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Les poumons sont des organes favorables aux
thermodestructions ....

=» Isolation électrique et faible conductivité

= Volumes de destructions plus importants
que pour d’autres organes a niveaux
d’énergie identiques

=» Contrastes naturels élevés au scanner




Radiofréquence

® Premier cas pulmonaire en 2000 (Dupuy DE et al, AJR)

® Méthode la plus évaluée
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Artifices techniques

® Utilisation de gaines co-axiales (RF)
- Biopsies per procédure sans essaimage

- Embolisation du trajet de ponction




Artifices techniques

® Multiples aiguilles pour une lésion

- Augmenter le volume de destruction




Artifices techniques

® Multiples aiguilles pour plusieurs lésions
- Traiter de maniere synchrone plusieurs |lésions

f&a




Artifices techniques

® Protéger structures adjacentes a la zone de thermodestruction

- Par traction avec RF




Artifices techniques

® Protéger structures adjacentes a la zone de thermodestruction
- Par interposition de gaz

2: VAGUS NERVE
3: LEFT RECURRENT NERVE
4: SYMPATHETIC TRUNK



Suivi en imagerie

® Scanner




/Suivi en imagerie

® Scanner : peut ignorer pendant des mois un traitement incomplet

Ablation zone
Residual tumor ‘

2 mths 4 mths 6 mths 8 mths



Suivi en imagerie

® [ntérét du petscanner

® Faux positifs possibles
Ganglions médiastin, paroi




Radiofréquence — Résultats

® La RF permet la destruction complete de petites tumeurs

- 100% nécrose 9 métastases
Primary Tumor

Colorectal carcinoma
Ostepsarcoma

Colorectal carcinoma
Leiomyosarcoma (uterus)
Colorectal carcinoma
Colorectal carcinoma

Synovial sarcoma

Malignant fibrous histiocytoma
Ostepsarcoma

Pathologic Assessment of Radiofrequency
Ablation of Pulmonary Metastases

Jasolka JD, JVIR 2010



Radiofréquence — Résultats meétastases

® 2002- 2010 / 566 patients avec 1037 mets (15 mm/4-70 mm)
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sk Years with 1037 metastases
— 566 462 311 190 99 54 31 15 T. de Bagre'™, A. Aupérin?, F. Deschamps’, P. Chevallier?, Y. Gaubert®, V. Boige?, M. Fonck®,
— 566 210 105 60 23 11 5 B. Escudier® & J. Palussiéra’

Annals Oncol 2015



/ Chirurgie — Résultats métastases CCR

@® Survie a 5 ans apres résection complete : 40-68%
® Meédiane survie : 37-47 mois

Patients With Median S-yr
Author Recruitment Selection of Solitary Follow-Up Postoperative  Survival, Median
Institution Period Patients Lesions (%) Characteristics of Patients (mo) Mortality RO (%) Survival (mo) Chemotherapy
Tke!! Yokohama,  1992-1999 NR 59.5 n = 42, age range: 32-80 yr, median: 259 24 62.7 NR NR
single 60.7 yr, men: 27, women: 15,
colon/rectum: 14/28
Saito!? Osaka, 1990-2000 RO only 63.0 n = 165, age range: 3384 yr, 56.5 0% 39.6 NR Adjuvant: 63 patients
multicenter median: 61.6 yr, men: 97, women:
68, colon/rectum: 70/95
Shiono!3 Chiba, 1992-2002 RO only 75.9 n = 87, age range: 23-82 yr, median: 32 0% 61.4 NR Neoadjuvant: 11
single 61 yr, men: 57, women: 30, colon/ patients, adjuvant: 2
rectum: 47/37, NR: 3 patients
Lee!* Seoul, 1994-2004 RO only 52.5 n = 59, age range: 33-76 yr, mean: 347 0% 50.3 NR 47 patients
single age 55 yr, men: 39, women: 20,
colon/rectum: 24/35
Melloni!s Milan, ~ 1991-2004 RO: 74 patients, 54.3 n = 81, age range: 38-83 yr, median: 20 30 d: 0% 44 37 61 patients
single R1: 7 patients 61 yr, men: 49, women: 32, colon/
rectum: 41/40 H H
S g5 e mmes w wewe awi o2 Reported Outcome Factors for Pulmonary Resection in
single 62.6 yr, men: 96, women: 73,
colon/rectum: 73/96 M H C I I C
Dahabre!’ 1995-2007  RO: 52 patients, 59.7 n = 57, age range: 30-87 yr, median: NR 30d: 0%  All: 32.7 42 NR etastatl C O Orecta an Cer
Athens, two R1/2: 5 patients 60 yr, men: 34, women: 23, colon/
\ center rectum: NR.
\‘ Lin!8 Taipei, 1997-2007 RO 65.1 n = 63, age range: 32-78 yr, median:  37.3 (12-122) mo NR 08: 43.9, NR Adjuvant: 63 patients
i . - . . . . .
. e e s Joachim Pfannschmidt, MD, Hans Hoffmann, MD, and Hendrick Dienemann, MD
\‘ Onaitis!® 1998-2007 RO 60.0 n = 378, age range: 23-81 yr, NR 1% 0S: 56, NR Neoadjuvant: 87 patients
\ Durham, two median: 61 yr, men: 225, women: DFS: 25 Adjuvant: 169
\\ centers 153, colon/rectum: 158/197 NR: 23 patients
N Chen® Kyoto, 1990-2007 RO 262 n = 84, age range: 41-86 yr, mean: 28 (2-135) mo 0% 08: 60.5 NR NR J T h orac O NCco I . 2 O 1 O ° 5 : S 1 7 2—5 1 7 8
\\ single 65 yr, men: 54, women: 30 colon/ DFS: ’
Y rectum: 38/46 34.4
Y Watanabe?! 1992-2004 RO: 113 patients, 68.0 n = 122, age range: 25-83 yr, mean: 59 0% All: 67.8 NR Neoadjuvant: 2 patients,
Chiba, single R1: 9 patients 62 yr, men: NR, women: NR, Adjuvant: 2 patients
N o fembreas THAR
.
N
Al



Radiofréquence — Résultats meétastases

® 2002- 2010 / 566 patients avec 1037 mets (15 mm/4-70 mm)

T.0U T
0.90 +
0.80 +
0.70 + Local recurrence <=3cm (n=840) >3cm (n=43)
g'gg i — <=20 mm 1 year 3.8% (0.7) 16.8% (6.4)
040 | — >50mm-<=30mm |_2Years 7.1% (1.1) 27.3% (8.9)
030 T 530 mm 3 years 8.4% (1.3) 27.3% (8.9)  |p<0.0001
0.20 + logrank : p < 0.0001
0.10 +
0.00 - . . T . \ Radiofrequency ablation is a valid treatment option
| o for lung metastases: experience in 566 patients
0 6 12 18 24 30 36 42 48 with 1037 metastases
Months T. de Bagre™, A. Aupérin?, F. Deschamps’, P. Chevallier?, ¥, Gaubert®, V. Boige®, M. Fonck®,
— 715 620 513 386 289 226 166 120 96 B. Escudier” & J. Palussiére”

—125 101 77 56 37 28 21 14 12

—43 31 23 16 13 12 4 2 2 Annals Oncol 2015



Radiofréquence — Résultats meétastases

® 2002- 2010 / 566 patients avec 1037 mets (15 mm/4-70 mm)

1.00 T
0.90 +

0.80 + 24% of patients retreated up to 4 times

0.70 +
0.60 + — 44.1% control lung metastases at 4 years

0.50 +
0.40 +
0.30 T — Locally untreatable lung progression Radiofrequency ablation is a valid treatment option
0.20 T —Lung progression for lung metastases: experience in 566 patients
0.10 T with 1037 metastases
0.00 : : : : : : : T. de Bagre™, A. Aupérin?, F. Deschamps’, P. Chevallier?, ¥, Gaubert®, V. Boige®, M. Fonck®,
0 1 2 3 4 5 6 7 B. Escudier & J. Palussiére”
At risk Years

—566 353 231 145 71 38 23 11 Annals Oncol 2015

—566 283 146 84 37 20 12 3



Radiofréquence — Résultats NSCLC

® Essai prospectif multicentrique US
54 patients — (8-30 mm, med : 20 mm)

Cancer. 2015 October 1: 121(19): 3491-3498. do1:10.1002/cncr.29507.

Radiofrequency Ablation of Stage IA NSCLC in Medically
Inoperable Patients: Results from the ACOSOG Z4033 (Alliance)
Trial

Damian E. Dupuy, M.D.", Hiran C. Fernando, M.D.2, Shauna Hillman, M.S.3, Thomas Ng,
M.D.1, Angelina D. Tan, B.S.2, Amita Sharma, M.D.%, William S. Rilling, M.D.5, Kelvin Hong,
M.D.%, and Joe B. Putnam, M.D.”



Radiofréquence — Résultats NSCLC

® Récidives locales

40

100
90
w0 Plus fréquentes si T > 20 mm
£ 70 . .
g Ne modifient pas la survie
,, 0 Retraitées par RF dans plus de 50% des cas

1.5 2

Cancer. 2015 October 1: 121(19): 3491-3498. do1:10.1002/cncr.29507.



Radiofréquence — Résultats NSCLC

® 81 patients — (10-54 mm, moy : 21 mm)
® Récidive locale associée avec T > 2 cm (p=0.015 — HR 4.30)

1.00 A
080 T
oro | ------
050 1 91.9% 77.5% 66.1% 63.4% 58.1%
030 T

024 -
o400 T

0.00 ——— Percutaneous Lung Thermal Ablation of Non-surgical Clinical
o & 12 18 24 30 38 42 45 NO Non-small Cell Lung Cancer: Results of Eight Years’

Attisk Months Experience in 87 Patients from Two Centers
—87 T8 TO 53 41 34 25 22 16

Jean Palussiere - Philippe Lagarde - Anne Aupérin -
Frédéric Deschamps « Francois Chomy - Thierry de Baere

CVIR 2015; 38 : 160-166



Radiofréquence versus radiothérapie?

Retrospective 2009 - 2012
RFA : 48 patients (75.0 +/- 7.5 years], 2.0 +/- 0.8 cm [0.6-3.9] one institution
SBRT : 47 patients (77.0 +/- 7.5 years) 2.1 +/- 0.9 cm [0.8-4.7 cm] in another (p = 0.539)

3-year local tumor progression
-9.6 % (95 % Cl 3.6-23.9 %) vs. 7.0 % (95 % C1 0.2-20.2 %) (p = 0.746]

3-year OS
- 86.4 % (95 % Cl 69.2-94.3 %) vs. 79.6 % (95 % Cl 60.6-90.1 %) (p = 0.738)

Major complication rates (> Grade 3) : 10.4 % for RFA vs. 8.5 % for SBRT (p > 0.999)
A tumor size > 2 cm prognostic factor in both univariate and multivariate analyses.

Int J Clin Oncol
DOI 10.1007/s10147-014-0741-z

ORIGINAL ARTICLE

Comparison of therapeutic results from radiofrequency ablation
and stereotactic body radiotherapy in solitary lung tumors
measuring S cm or smaller

Ochiai. S, Int J Clin Oncol. 2014



Table 1 Patient and tumor characteristics

RFA SBRT p value
1.0 7 Number of patients 48 47
re— Follow-up period (months)
2los - Mean + SD 267 + 123 249+ 125 0482
e Range 6-46 1-46
8 g;g-rj Previous treatment for NSCLC
§ 0.6 I Yes 31 (64.6) 9 (19.1) <0.001 I
= No 17 (35.4) 38 (80.9)
8 Maximum tumor diameter (cm)
=047 Mean + SD 20408  20+09 0539
- Range 0.6-3.9 0.8-4.7
g 0.2 <2cm 28 (58.3) 24 (51.1)
P — >2 cm 20 (41.7) 23 (48.9)
— [ 2 ol Pathologically proven NSCLC
0.0 1 _ . ) 48 (100) 21 (44.7) <0.001 I
0 12 24 38 48 Iyonic antigen (n ?11(1?) —
No. at risk Time after treatment (month) IWS.S + 5.0 28 +1.1 <0.001 I
Range 1.0-27.9 1.6-5.1
RFA 48 35 20 9 <6 ng/ml 32667)  8(17.0)
SBRT 47 40 26 11 >6 ng/ml 16 (33.3) 0(0)
Unknown 0(0) 39 (83.0)
Int J Clin Oncol
\ DOI 10.1007/510147-014-0741-z
“\ ORIGINAL ARTICLE
\‘\
\
e Comparison of therapeutic results from radiofrequency ablation
£ and stereotactic body radiotherapy in solitary lung tumors
Y measuring S cm or smaller

Ochiai. S, Int J Clin Oncol. 2014



Radiofréquence — tolérance pulmonaire

® Pas d’altération de la fonction respiratoire post RF
Cancer. 2015 October 1; 121(19): 3491-3498. do01:10.1002/cncr.29507.

Before RF 1 mth after RF

* .
FEV1 2.2(0.62-3.75) | 2.1(0.72-3.61) o¢ baereT Radiology 2006

vC 2.77 (0.8-7.9) 2.6 (0.83-5.43)




,:" Minor Complications in
: 1000 Lung Radiofrequency
,' Ablation (RFA) Sessions,
' by Grade
:‘ No. (%) of
E Minor Complication, Grade RFA Sessions
:. Pneumothorax
i‘ Grade 1 224 (22.4)
‘ Grade 2 221(22.1) I
‘\ ubcutaneous emphysema
“‘ Grade 1 84(8.4)
‘ Grade 2 9(0.9)
Hemoptysis
Grade 1 16(1.6)
Grade 2 44(4.4)
Total
Grade 1 321(32.1)
Grade 2 277(21.7)

*Kashima M et al. AJR 2011; 197:W576—W580



Radiofréequence — Complications

® Essai prospectif multicentrique US
11.8% grade 3-5 a 90 jours
Pas de grade 4-5 attribuable a la RF

Cancer. 2015 October 1: 121(19): 3491-3498. do1:10.1002/cncr.29507.



TABLE 3: Major Complications and Associated Risk Factors in 1000 Lung Radiofrequency Ablation (RFA) Sessions

Major Complication, Risk Factor Grade, No. of (%) RFA Sessions Odds Ratio (95% CI) D
Aseptic pleuritis Grade 3,23(2.3)

Puncture number (= 2) 4.8(1.4-16.4) <0.02

Previous chemotherapy (yes) 3.3(1.1-9.7) <0.05
Pneumonia

Previous radiotherapy (yes) 13.4(3.9-46.4)

Age (>65y) 6.3(1.4-28.1) <0.02
Lung abscess, emphysema (yes) Grade 3, 16 (1.6) 3.8(1.3-11.0) <0.02
Bleeding Grade 3, 13(1.3); grade 4, 3(0.3)

Platelet count (< 180,000 cells/ulL) 5.1(1.8-13.9) <0.002

PESEEE W 3.5(1.3-9.4) <0.02
3.4(1.2-10.0) <0.02

: ade 3, 4(U.c
Nerve injury, NA Grade 3,3(0.3)
\ Tumor seeding, NA Grade 3,1(0.1)
\‘\ Diaphragmatic injury, NA Grade 3,1(0.1)
\‘\ Total Grade 3,94 (9.4); grade 4,4 (0.4)
‘\ Note—NA = not applicable.

. *Kashima M et al. AJR 2011; 197:W576—-W580



Radiothérapie ou radiofréquence?
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Développements actuels de la thermodestuction?



Cryothérapie

® Utilisation beaucoup plus récente
® Refroidissement a I'argon

(y GALILMEDICAL

Leading Through Innovation



Cryothérapie
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® Monitoring avec thermocouples et visualisation de l'iceball

® Jusqu’a 6 aiguilles en simultané

® Anesthésie locale

*
Radiology

Vascular and Interventional Radiology

Hongwu Wang, MD, PhD
Peter ]. Littrup, MD
Yunyou Duan, MD
Yanqun Zhang, MD
Huasong Feng, MD
Zhoushan Nie, MD
Published online

10.1148/radiol. 2351030747
Radiology 2005; 235:289 -298

Thoracic Masses Treated with
Percutaneous Cryotherapy:
Initial Experience with More
than 200 Procedures’



Micro-ondes

175+
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* Brace CL. Crit Rev Biomed Eng 2010;38:65-78
**Dodd GD3d. Radiology 2013;267:129-136



Micro-ondes

" Gros volumes de destruction possibles
" Morbidité potentielle accrue?




