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-~ MALADIE DE DECOMPRESSION

Les poumons
filtrent les bulles




DCS Healthy Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight IV, Random, 95% ClI IV, Random, 95% CI
1.1.1 Professional
Cantais, 03 59 101 25 1017 3 427 (2.34,7.79 — -
Subtotal (95% CI) 101 101 59 427 [2.34,7.79] ‘
Total events 59

Heterogeneity. Not applicable

Test for overall effect Z=4.74 (P < 0.00001)

1.1.2 Recreational

Germonpre, 98 22 37 2.59[1.01, 6.68]
Subtotal (95% CI) 37 2.59 [1.01, 6.68]
Total events 22

Heterogeneity: Not applicable

Test for overall effect. Z=1.98 (P = 0.05)

1.1.3 Both

Moon, 89 1" 30 176 19.8% 10.74[3.95, 29.22)
Wilmshurst, 11 47 61 . 123 27.6% 8.79[4.30,17.98]
Subtotal (95% Cl) 91 299 47.4% 9.41 [5.26, 16.84]
Total events 58

Heterogeneity: Tau*=0.00; Chi*=010,df=1(P=0.75); F= 0%

Test for overall effect Z=7.55 (P < 0.00001)

Total (95% Cl) 229 436 100.0% 5.63 [3.14, 10.09]
Total events 139 81

Heterogeneity. Tau*= 019, Chi*=6.47,df=3 (P=0.09), F=54% ]
Test for overall effect Z=5.81 (P < 0.00001) ' Healthy DCS
Test for subaroup differences: Chi*=6.37, df= 2 (P=0.04), F=68.6%

Pristipino et al, Eurointervention 2021






« Diagnostic ADD fait par un medicin
hyperbarique/aerospatial

« Evaluation du risque de I'activité (provocative/non

provocative)

« Dépistage du FOP dans des centres experimentés

e
EVALUATION DE L'ADD

Low risk for DCS

High risk

for DCS

Pulmonary
and pro
No testing

Yes
PFO

testing
optional

Pristipino et al, European Heart Journal , 2021



FIGURE 1 Unprovoked Decompression Sickness Occurrence
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No. at risk: PFO group Closure group
Closure Group 55 50 41 34 25 16

—— Conservative Group 98 83 n 57 34 n

Survival free from unprovoked decompression sickness in divers after catheter-based patent foramen ovale closure (closure group) and with a

high-grade patent foramen ovale (conservative group). Honek, JACC CVI 2014
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... SUR LE PLAN PRATIQUE

PRACTICAL SUMMARY 1: DECOMPRESSION SICKNESS

WHAT TO DO

— PFO screening in DCS cases with no obvious risk factors or
with high but non-modifiable risk for DCS

— After a DCS, primarily prevent bubbles with behavioural and
technical (B&T) changes

—If B&T changes are not possible or not effective, PFO clo- odityl Yes

: . : closure
sure can be proposed with shared decision making underscor-

ing the lack of evidence oty A ok

. - estimated anywa
— Resume unrestricted activity only after confirmed PFO seal- excessive

ing post intervention
WHAT NOT TO DO

— Primary PFO screening

Not willing

— Deny conventional flight or diving after incidental finding of Consider

PFO
PFO closure

— High-risk recreational dives after incidental finding of PFO
— Propose PFO closure if B&T changes can be made and are
effective

Pristipino et al, European Heart Journal , 2021



S DE DESATURATION ARTERIELLE

DISEASE SHUNT CAUSES CLINICAL PFO
CONSEQUENCES PATHOGENIC
ROLE
- Pulmonary hypertension - Upright position VERY
Platypnoea- (ventilation/perfusion mismatch) dyspnoea relieved by FREQUENT [80]
orthodeoxia [182] lying supine

syndrome (POS) - Preferential blood flow towards the
PFO from the inferior vena cava

(through prominent Eustachian valve
or deformation of atrial structures,
due to cardiac valve disease, or
diaphragmatic, pulmonary, vertebral
column, or aortic disease [184-191

Pristipino et al, Eurointervention 2021
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DISEASE

SHUNT CAUSES CLINICAL PFO
CONSEQUENCES PATHOGENIC
. . ROLE
Obstructive sleep | - Intermittent and then persistent - Exacerbation of POSSIBLE

apnoea syndrome
(OSAS)

pulmonary hypertension due to
apnoea with hypoxaemia and
hypercapnia causing vasocontriction

- Fluctuations in intrathoracic pressure
during apnoea

hypoxaemia during
apnoeic episodes [169-
171]

- More OSAS-related
symptoms and at an
earlier stage than in
those without a PFO
[169]

Exercise
desaturation

- Pulmonary hypertension

- Reduced exercise
tolerance

UNDER
INVESTIGATION

Pristipino et al, Eurointervention 2021



DISEASE SHUNT CAUSES CLINICAL PFO
CONSEQUENCES PATHOGENIC
ROLE

High-altitude - Pulmonay hypertension due to - Aggravation of UNDER
pulmonary hypoxia [177] hypoxaemia and INVESTIGATION
oedema (HAPO) pulmonary oedema

Pristipino et al, Eurointervention 2021



LES ETUDES

A. EXERCISE DESATURATION

After PFO closure Before PFO closure Mean Difference Mean Difference
Study or Subgroup Mean [a] SD[a] Total Mean[a] SD[a] Total Weight IV, Random, 95% Cl [a] IV, Random, 95% ClI [a]
Devendra, 12 75 1.6 17 87 4 3 17 21.8% 1010(8.48,11.72)
Guerin, 05 6.4 76 84.5 76 189% 10.60 [7.80,13.40]
Mojadidi-non responder, 15 . 3.5 6 83.2 5 12.8% 400[-1.15,9.15)
Mojadidi-responder, 15 g 2.1 1" 90.5 2 14.9% 5.20 [0.94, 9.46)
Pedersen, 06 3 8 83 111% 13.00(7.08,18.92]
Shah, 16 95 0.5 52 81 : . 20.5% 1410([11.92,16.28]

Total (95% CI) 170 100.0% 9.83 [7.11, 12.54)
Heterogeneity. Tau*=8.11, Chi*= 2337, df=5 (P =0.0003); F=79%
Testfor overall effect Z=7.10(P < 0.00001)

B. POS
After PFO closure Before PFO closure Mean Difference Mean Difference

Study or Subgroup Mean [a] SD[a] Total Mean[a] SD[a] Total Weight IV, Random, 95% Cl [a] IV, Random, 95% Cl [a]
Guerin, 05 951 6.4 76 845 10.7 76 22.7% 10.60 [7.80, 13.40)
Mojadidi-non responder, 15 35 6 83.2 54 6 17.7% 4.00[1.15,9.15]
Mojadidi-responder, 15 95 2.1 " 905 6.9 1 19.7% 5.20[0.94, 9.46)
Pedersen, 06 ] 3 8 83 8 16.1% 13.00(7.08,18.92)
Shah, 16 0.5 52 81 8 23.8% 1410[11.92,16.28]

10 0

Before closure After closure

Total (95% CI) 153 100.0% 9.59 [5.71,13.47]

10 0 10

Testfor overall effect: Z= 4.84 (P < 0.00001) Before closure Aler dosie

Pristipino et al, Eurointervention 2021



... SUR LE PLAN PRATIQUE

PRACTICAL SUMMARY 3: ARTERIAL DEOXYGENATION
SYNDROMES

— Individually assess and weigh the role of all factors involved
in the desaturation syndrome

— Whenever possible obtain invasive evidence of the PFO role

— Where appropriate, propose PFO closure with shared deci-

ston making underscoring the lack of evidence
WHAT NOT TO DO

— Routinely close PFO
— Close a PFO m the presence of severe chronic pulmonary

hypertension
— Close a PFO without clear evidence of a crucial role in desat-

uration

Pristipino et al, European Heart Journal , 2021



MIGRAINE




PFO closure Medical therapy Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Observational studies
Anzola, 06 30 50 27 27 6.3% 0.03 [0.00, 0.47] B
Biasco, 14 43 89 97 128 22.5% 0.30[0.17, 0.53] i
Dubiel, 07 146 191 160 191 23.1% 0.63 [0.38, 1.05] —
Kimmesiltiel, 07 17 41 63 63 6.3% 0.01 [0.00, 0.10] &
Vigna, 09 35 53 27 29 13.4% 0.14 [0.03, 0.68] = e
Subtotal (95% CI) 424 438 71.6% 0.18 [0.06, 0.50] ‘
Total events 271 374

Heterogeneity: Tau?=0.82; Chi?=17.62,df =4 (P =0.001); 2 =77%

I N CI D E N C E D E Test for overall effect: Z = 3.26 (P = 0.001)
MIGRAINE 1.1.2RCT
MIST, 08 71 74 70 73 12.7% 1.01 [0.20, 5.20]
P E RS ISTE NTE PREMIUM, 17 108 118 102 103 9.8"/: 0.11[0.01, 0.84] -

4 4
_ d PRIMA, 16 36 40 a1 41 60%  0.10[0.01,1.88] * v
Etudes avec 2 Subtotal (95% Cl) 232 217 28.4%  0.28[0.05, 1.46] i
Co h orllles - Total events 215 213

Heterogeneity: Tau?=0.97; Chi?=3.62,df =2 (P = 0.16); I? = 45%
Test for overall effect: Z=1.51 (P =0.13)

Total (95% Cl) 656 655 100.0% 0.21 [0.09, 0.49] ’

Total events 486 587
| | |
Heterogeneity: Tau? = 0.70; Chi* = 21.27,df =7 (P = 0.003); I’ = 67% } 1 1 |
Taake " - 0.01 0.1 1 10 100
est for overall effect: Z = 3.67 (P = 0.0002) PFO closure Medical therapy
Test for subgroup differences: Chi?=0.19,df =1 (P =0.66), I? = 0%

Pristipino et al, Eurointervention 2021



PFO closure Medical therapy Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight , Random, 95% ClI IV, Random, 95% CI
1.1.1 With aura

Anzola, 06 b 3 i 21 3.1% 0.22(0.06, 0.80)

; : 0.22[0.10, 0.46]
PRIMA, 16 25 36 0 2 b 0.17 [0.05, 0.58]
Subtotal (95% CI) : 5. 0.21 [0.12, 0.37]

INFLUENCE DE 'AURA .-

Anzola, 06 g 2 : 0.0% 2.25(0.32,15.76)
Bi ), 14 ) ) g B 0.14 [0.03, 0.68]
Subtotal (95% CI) ¢ 24.3% 0.53 [0.04, 7.93]
Total events 11

Heterogeneity. Tau®= 3.00, Chi*=469,df=1 (P=0.03), F=79%

Test for overall effect Z=0

Total (95% CI) 195 100.0% 0.25[0.13, 0.49)
Total events 6% 117
Heterogeneity, Tau*=0.18, Chi*=586,df =4 (P=0.21), F=32%
Test for overall effect Z= 4.06 (P < 0.0001)
roup differences. Chi*=044,. df=1 (P=051).F=0%

Pristipino et al, Eurointervention 2
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INCIDENCE DE MIGRAINE

) PERSISTENTE
Etudes observationnelles-

After PFO closure Betore PFO closure

Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% Cl

1.2.1 With aura

Araszkiewicz, 16 2 70 4 70 40% 049009, 2.74) .

Azarbal et al, 05 4 66 20 66 5.3% 0.15(0.05, 0.46)

Giardini et al, 06 B 131 35 131 58% 0.13[0.05, 0.33)

Jerusum, 08 12 i 95 77 b.1% 0.07 [0.03, C

Khessali, 12 51 67 67 67 23% 0.02[0.00,C

Luermans, 07 2 25 10 25 42% 013[0.03,

Morandi, 03 2 17 8 17 3.9% 015[0.03

Post, 04 4 66 12 66 52% 0.29(0.09,0

Reisman et al, 05 29 162 57 162 6.6% 040(0.24,06

Rigatelli, 12 2 63 63 63 21% 0.00[0.00,0C

Schwerzmann, 03 7 37 33 37 49% 0.03[0.01

Slavin, 17 6 37 37 37 2 0, 0.05) ¢————

Wah!, 10 12 150 96 150 B [(0.02,0.10) e —

Subtotal (95% Cl) 968 968 58.7% 0.08 [0.04, 0.18) i

Total events 139 497

Heterogeneity. Tau®= 1 4 Chif=6051,dr=12(P < 0.00001), F= 80%

Test for overall effect: Z= 6.60 (P < 0.00001)

1.2.2 Without aura

Araszkiewicz, 16 9 70 17 70 58% 046(0.19,1.12) P —

Azarbal et al, 05 8 66 10 66 56% 0.77[0.28, 2.10) —

Jerusum, 08 12 77 22 77 61% 0.46[0.21,1.02) P —

Luermans, 07 7 25 5 25 52% 0.26 [0.08, 0.85] .

Morandi, 03 1 17 4 17 3.1% 006([0.01,052) ¢

Post, 04 4 66 14 66 52% 0.24[0.07,0.77] i —

Schwerzmann, 03 1 11 10 1" 22% 0.01(0.00,0.18) ¥——

Slavin, 17 1 10 10 10 1.9% 0.01[0.00,0 :'1‘ —

Wahl, 10 10 150 54 150 6.2% 013[0.06,0.26 St —

Subtotal (95% CI) 492 492 41.3% 0.22 [0.11, 0.44) i

Total events 53 161

Heterogeneity, Tau*=0 m Chf=2296,df=8(P=0.003); F=65%

Test for overall effect Z= 4 33 (P < 0.0001)

Total (95% CI) 1460 1460 100.0% 0.12 [0.07, 0.21) i

Total events 192 658

Heterogeneity. Tau*=1.03;, Chi*= 9265, dr= 21 (P < 0.00001), F=77% k - L -
5 : g, g 0.01 01 1 10 100

Tesl for overall effect Z=7.81 (P < 0.00001 After PFO closure Before PFC sure

Test for subaroup differences. Chif= 3 ,.[., .:r_ 1(P=006),F=719%

Pristipino et al, Eurointervention



... SUR LE PLAN PRATIQUE

Yes

PRACTICAL SUMMARY 2: MIGRAINE

Refractory or
highly unsatisfactory

— Treat migraine with conventional therapies

— Consider PFO closure only in clinical trials or for compas-
Satisfactory

sionate use in migraine with aura or acceptable QoL

WHAT NOT TO DO
— Consider PFO closure as part of a routine treatment algorithm

Present

PFO
closure

*Particularly with a changing pattern over time

Pristipino et al, European Heart Journal , 2021
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TECHNIQUES ET PROTHESES

MAXIMISATION DU SCELLEMENT

- DEPISTAGE FENESTRATIONS (ETO 3D ) + avant et apres Iqrgage + Test
d’'occlusion au ballon G
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| 3D 40dB
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TECHNIQUES ET PROTHESES

- DEPISTAGE FENESTRATIONS (ETO 3D ) + avant et apres largage + Test
d’occlusion au ballon
- Sizing par ballon -septostomie dans les cas SP rigide ou tunnel long



TECHNIQUES ET PROTHESES

- DEPISTAGE FENESTRATIONS (ETO 3D ) + avant et apres largage + Test
d’occlusion au ballon
- Sizing par ballon —septostomie dans les cas SP rigide ou tunnel long




HNIQUES ET PROTHESES -

DEPISTAGE FENESTRATIONS (ETO 3D ) + avant et apres largage * Test
d’occlusion au ballon

Sizing par ballon —septostomie dans les cas SP rigide ou tunnel long

Utilisation de device a plus forte tension radiale (double disc, dimensions plus
petites)

Diametres plus importants (SS épais OU ASIA)

Dilatation aortique, septums épais: eviter prothéses non-autocentrantes
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TECHNIQUES ET PROTHESES

DEPISTAGE FENESTRATIONS (ETO 3D ) + avant et apres largage * Test
d’occlusion au ballon

sizing par ballon —septostomie dans les cas SP rigide ou funnel long

utilisation de device a plus forte tension radiale (double disc, dimensions plus
petites)

diametres plus importants (SS épais OU ASIA)

Dilatation aorfique, septums épais: eviter protheses non-autocentrantes
Occlusions intra-tunnel (ASD avec * septostomie préalable )
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TECHNIQUES ET PROTHESES

DEPISTAGE FENESTRATIONS (ETO 3D ) + avant et apres largage * Test
d’occlusion au ballon

sizing par ballon —septostomie dans les cas SP rigide ou funnel long

utilisation de device a plus forte tension radiale (double disc, dimensions plus
petites)

diametres plus importants (SS épais OU ASIA)

Dilatation aorfique, septums épais: eviter protheses non-autocentrantes
Occlusions intra-tunnel (ASD avec + septostomie préalable )

Vérification par test aux bulles intraprocédural (eventuel changement:
CIA/CIV => ASIA, TUNNEL COURT, ANGULATION SEPTALE)






HNIQUES ET PROTHESES -

DEPISTAGE FENESTRATIONS (ETO 3D ) + avant et apres largage * Test
d’occlusion au ballon

Sizing par ballon —septostomie dans les cas SP rigide ou tunnel long
Utilisation de device a plus forte tension radiale (double disc, dimensions plus
petites)

Diametres plus importants (SS épais OU ASIA)

Dilatation aorfique, septums épais: eviter protheses non-autocentrantes
Occlusions intra-tunnel (CARDIA ASD),

Vérification par test aux bulles infraprocédural (eventuel changement:
CIA/CIV => ASIA, TUNNEL COURT, ANGULATION SEPTALE)

Utilisation de betabloquants dans le suivi
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Pristipino et al, Eurointervention 2019



/,f‘
CONCLUSIONS

LES INDICATIONS POUR LA FERMETURE DU FOP VONT AU DELA DES ACV

LA SELECTION DES PATIENTS EST FONDAMENTALE

LES INDICATIONS ET LE TRAITEMENT PERSONALISES SONT

INDISPENSABLES

LES TECHNIQUES ET LES PROTHESES VARIENT EN FONCTION DE

L'OBJECTIF



