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National Institute for

Health and Clinical Excellence

Guidance
Current evidence on the efficacy of parcutanaoi
closure of patent foramen ovale (FFO) for the
ondary prevention of recurrent paradoxical
embalism in divers Is Inadequate In quality and
quantity, and the evidence on safety shows that
there 153 pc-sslb\\\w-:fseﬂau: complications.
ly be useﬂ with
special amangements f
consent and audit or research.
Cliniclars wihing to undertake percutaneous
re of PFO for the secondary prevention of
irent paradoxical embalism I divers should
ce the following actions
Inform 1 Ical governance leads In
thelr Trusts.

En:uru that patients understand the uncertainty

u ications, and that they
Understand altermative options which may
m(\uﬂﬂ modifying thelr diving practice to

C\Inh:lar\s should prowide patients with dear
wrltten \rllurrruﬂ- on. In addition, the use
of NICES Information for patients
(‘Understanding NICE guidance’} Is
e mended (avallable from
www.nice.org.uk/guldance/IPG37 1/publidnfo).
Patlentt selaction for this procedure should only be
camied out by clinidans with specific axpertie In
decompression sickness, In llakan with an
Interventional cardicloglst.
The procedure should only be camed out In
units where there are arrangements fo
cardiac surgical support In the event
of complications.

Percutaneous cosure of patent foramen ovale
for the secondary prevention of recurrent
paradoxical embolism in divers

Cata on all patients having this procedure should
be submitted to the UK Central Cardlac Audit
Database fwww. ccad.org.uk).

NICE encourages further research Into this
procedure, Studies should document the
racurfence of neurclogical decomprassion sickness
In patlents treated by this procedure compared
‘with recumence among those In whom the PFO Is
not closed. Outcomes should Include detalls of the
depth and duration profile of dives undartaken

The procedure
Indications and current treatments

A PFO & the persistence of an opening {the
foramen ovale) In the septum between the nght
atrium and left atrium of the heart. In the fetus,
the foramen ovale allows blood to bypass the
lungs, directly from the venous to the artenal side
of the \jrﬂJl}U(lrl AﬂErb\rlh e foramen ovale
approxdmately 25% of
people It rema\rs elmer fully or partially patent
throughout life. Usually a PFO causes na
symptoms, although a *shunt’ or movement of
bice left side of tha heart may
be demonstrable using specialist tests
During a dive, Inert gas {usually nltrogen or
hellum)a- umulates within biood and fssues. on
1t, provided that appropriate decomprassion
s-:hedules are followed, excess gz & excreted via
the lungs. However, during dee| long duration
dives, vanous gas emboll (VGE) often farm, and In
the presence of a PFO, VGE may becoma
arterialised, resulting In neurological symptoms
that may rasembla 3 stroke (termed ‘neuriagical
decompression llness?).
There Is currently no consensus on the optimal
management of divers with a PFB and a hitory of
bglcal decompression s
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This guiciance makes recommendations on the safety and efficacy of the procedure. It daes not cover

whether or not the NHS should fund a procedure. Funding decisions are taken by local NHS bodies

after considering the dlinical effectiveness af the procedure and whether it represents value for

maney for the NHS.

This guiciance is for healtheare professionals and people using the NHS in England, Wales, Scotland e
and Northen Ireland, and is endorsed by NHS QIS for implementation by NHSScotland. e ey

G st S AT

Outline of the procedure safety data are likely to be similar for the

Parcutaneas clasure of FFQ for the secondary various indications
prevention of recurrent paragaoxical embolsm in the larger numbers of patlents mmm more
divers Is carled out with the patient under local robust evidence on safety than &
anaesthesla and Intravenous sedation, or general studies specifically relating to divers,
anaesthesia. A guidewire and dellvery sheath are y Cardiac tampanad raquiring surgery was reportad
Intraduced via a small Indslan In the femoral vein In 2 patients In  non-randomised comparative
Inta the heart and across the PFO. A dosure study of 280 patlents: 1 pccumed 5 weeks after
dewce Is then Inserted through the opening via the procedure because of left atrial lacaration
the delivery sheath and released, dosing the FFO.

Late perforation of the aortic root by the device
Arange of dlﬂerum dewices are avallable for requifing pericardiocentesks and smargency
this procedur: d gery occurred In 1 patient In 3

: % )
Sections 2.3 and 2.4 describe efficacy and safety - was reu)[md In 0.6% (5/625)
. " oo (27167) of patients treated by the
autcomes from the published literature that the procadure In 3 casa senis of 825 patients and
Committee considered as part of the evidence a nenJandomised comparative study of
abeut this pracedure. For more detailed 280 patients respectively (device remaved
information on the evidence, see the percutaneously In the first study but no further
overviews, available at detalls ghven for the wnm:ﬂ
www.nice.org.uk/guidance/IP/853/overview . 0 perl- ral arrhythmia was reported
www.nice.org.uk/guidance/IP/812/overview n ulm) and mw {5/48) of patlents n
non-randomised «comparative studies of 121 and
92 patlents respecthiely.

Efficacy . The specialist Advisers considered an additional
Immediate ciosure o theoretical adverse event to be vale dysfunction.
)

142/ m 37% (1797135, 100% & Other comments

99.8% (823/825) of patients In s
studies across a range af \nd\mtlupns Committee ‘;‘?;_';‘na;cﬁ':‘“ it
case serles of 29 dwvers treated by Influence subsequent diing actwity whether a
taneous closure of PR for neurological PFO Is present or not. This could confound
mpression sickness reported that avaluation of the effect of PFO closure
79% (23/29) had returned to dving (3 had only
recently had dosure and 3 had not returned
diving for other unrelated rezsors). In the Further information
23 who retumed to diing, no recumencas of 3.1 For related NICE guidance see waww.nice.org.uk
decompression sickness were reported.
The Speclallt Advisers stated that a key efficoy Information for patients
@ Is adequate closure of the PFO
as

assassad by a sultable technigue (su NICE has produced Information on this prrxedure for

patients and carers (‘Understanding NICE gui

It explains the nature of the procedure and me qumm
Issed by NICE, and has been wiltten with patient
corgent In mind. see

The following safety data were obtained www. nice.org.uk/guldance/IPG371/publidnfo

from studles of FFO closure for a range of

Indications because:

Ordering printed copi
rtact NICE tll:allcns (phone 0845 003 7783 or email pt bll:ailcﬂsﬂnl: reference number N2386 for
this guidance or N2387 for the ‘Understanding NICE guidan

This guidance represents the view of NICE, which was arrived at after careful mnsideration of the available evidence. Healthcare
professionals are expected to take it fuly into acount when exercising their dinical judgement. This guidance does not, however
overiide the individual responshility of heathcare profesionia to make appropriate dedsions in the draumstances of the individual
patient, in consultation with the patient andéor guandlan or carer.

jor providers. C:
reminded that it \slhE\rrvspuns\bMy o \mpiemenl(he gumme e o ot hghl\:ﬂ her b 1 v arvawt
dizinination and o have regard ta pramating equsliy of oppartuniy. Nothing in ths quidance shoud be ntepretedn 2 way
which would be inconsisternt with compliance with those dutie:

© National Institute for Health and Clinical Excellence, 2010, All L This material may be o

‘educational and not-for-profit purposes. No reproduction by or for commendial organisstions, or for commercial purpuses, is allowed
without the express written permission of NICE

National Institutz for Health and Clinical Excellence ISBN 078-1-84936. 4370
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