Retrieval of a patent ductus arteriosus
coil following embolisation to the right
subclavian artery

A two-month-old female Tibetan terrier was re-presented with an

incomplete closure of the patent ductus arteriosus. Following a

second attempt to close the shunt by coil embolisation, arterial

embolisation occurred. The successful removal of the embolised

coil is desecribed.
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INTRODUCTION

Coil embalisation is now a widely accepted
alternative method for the closure of
patent ductus artenosus (PDA) in the dog.
Arterial embolisation s an uncommuon but
potentially dangerous complication of the
technique. The following report deseribes
the closure of a residual PDA shunt by coil
embolisation and the successtul percuta-
neous retrieval of an embaolised cotl with
the aid of a revrieval snare.

CASE HISTORY

A rwo-month-old female Tibewn terrier
was presented for the cdosure of a patent
ducrus arteriosus {PDA). Clinical exami-
nation, electrocardiography and thoracic
radiography were consistent with a lefe-
to-right shundng PDA. The diagnosis
was confirmed by rwo-dimensional and
M-mode echocardiographv, demonstrac-
ing volume overoad of the left atrium and
colour flow  Doppler
echocardiography, detecting the pressnce
of continuous retrograde fow in the pul-

venticle, and

MONATY artery.

Under general anaesthesia and under
Huoroscopic euidance, the PDA was
cathererised by a retrogrde lefe Femoral
arterial approach and two embaolisation
colls (MWCE-6-PDA 5 MWCE-5-FDA
SIMR cve detachable coik Cook) were
positioned in the ampulla. Unforcunately,
the closure was incomplere and a residual
shunt persisted.

On re-presentation, four monchs lacer,
the dog was very bright and alert. [t was
Fally grown and completely free from clin-

ical signs of disease. Clinical examinartion

was, beside o grade 50 continuous mur-
miur over the lefr hearr base, unremarkable,
Colour Dappler echocardiography con

firmed the persistence of How across the
MDA, The lett veniricle and lelt arrium
were \t||| 1”||';||}' UIll.erL’lj. .\1[g§|{:5[|\'f ';:ll.
volwme overload. A low grade miceal cegur

!-_'iﬂ,.l[ 1310 Was Fl'l CREMNT,

Undder general anaesthesta and Nuora
scapic guidance, and via the pransarterial
tight femaral approach, two more coils
(MWCE-3-PDA SHMR eve denchable
coily Cook, Blaevershov) were placed on
tap of the previously placed coils, beciuse
an ttempt to anchor o loap ol the new
conls o the previously placed ceils was
unsuccessful, Unforounately, the second
coil embolised cramally into the systemic
circulation (Fig 1), Selective angiography
tiothalamarce, Conray 4205 Mallinckrodr,
Bicester) revealed thae the coil was lodped
in the rlghl subclavian artery cansing com-
plete occlusion (Figs 2 and 3),

A nitinol pooseneck snare (Microvenn
Corporation) was incroduced via che already
positinned 5 French gange introducer sheath
(Check Flo pertormer: Coaldd, The snare
SIS .'Hj.'.".]ni':::[ [ 1|1L‘ u:lil W|1iL]l Wilh NLIOCESA-
fully grasped and withdmwn as & unic
through the introducer sheath (Fig ). The
|.|.|.'Ig LY ‘-:',..I.L'llt'\I gll[rll!g .'l.!'l'lll U,I:l,{"l |.|"|t: F“'('H.:l:-
dureand was discharged three days later.

FIG 1. Fluoroscoplc image of the cranial thorax
{right lateral view), showing the three properly
pasitloned colls In tho ductus and the ambolised
call
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FIG 2, Flusroscople Image of a direct
nnlogram (Flght latoral view) showing complote
oceliklon ol the dght subclavian artery by thae
ambollsed coll [prrow}

An insipnificant ameount ol residual
shunting, consistent witha grade | contin-
uots murmur on auscultaton, remained
on eolour Doppler echocardiography three
days post-intervention, bur complere clo
SUrE Wwas FH'ESL'H'. ara ]'el::hﬁl..'k l.',‘!{l!T]IHﬂ[]ljr]
five months later.

DISCUSSION

Coil embolisation is now a widely accepred
alternative method for the closure of a
DA in the dog (Glaus and others 1999,
Miller 2000, Stokhof and others 20007,

Possible complications of coil embal-
isation include excessive protrusion of the
eoils in the pulimonary artery or aorta (Miller
20000, pulmonary artery o aortic embaol-
isation {Snaps and others 1995, Glaws and
athers” 199, Miller 2000), residual shunr-
ing, haemolysis (Van Tsael and ochers 2001)
and haemorthage at the introducer site
(Glaus and others 1999), Pulmonary artery
embolisation does not seem to causc any
problems (Saunders and others 1999, Miller
2000, Stokhof and arhers 2004,

Although mechanical dislodzement (by
delivery catheter or guide wire) s a com-
mon reasan for movement of a coal, thor-
m:gh .'ln-.l]:,'si.u af the video of the procedure
in the present case could not identify any

ser intervention o explain the cause of

FiG 3, Flugroscaple image of o diroct
anglegram (ventrodorsal view), showing
completa occlusion of the right subclavian
artery by the embolisad coll {arrow)

dislodgement. The coil prabably dislodged
because it was not anchored ro ane of the
previously placed coils and because ic was
not positioned deep enough in the
.'Lll'lj:luiE_L The failure of anchoning of the
coil was atrributed ro the presence of
thrombus formanon and the known
endothelialisastion of coils (Tomia and
others 2000).

It is undear why the coil flew up-
stream,  but turbulent
(vortex-like} in that arca is a possible expla-

abnormal flowe
nation as to why the coil was guided in the
direction of the right subclavian arrery.
The mirbulence could have been-created by
the presence of a dilated aortic ampulla,
the ductus ampulla and the concurrent
partial obstruction of the descending anra
by the Jackson delivery catheter (5 French
gauge). The dog was positoned in right
].a[l:.r.&] J".."Lll]'rli]f“i.}" ﬂl-'.ld g[:—lf:t‘\' mighr ajjﬂ
have played a role.

In the present case, despite che current
evidence that dogs develop excellent colla-
eral circulation (Christie 1980, Buckovic
and others 1996, Buchanan and others
1997, Whigham and others 1998), a deci-
sion was made o retrieve the coil because
rare, but potentially seriows, complications
have been associated with retained vascular
foreign bodies (thromboembalisation, sep-
sis, ancurysms and vascular perforation)
(Fisher and Ferreyro 1978).
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FIG 4. Flyoroscople Image of the lataral cranial
thorax, showlng the Microvena niting retroval
anara approsching the ambollsad coll

In human medicine, |1'|:5|:«|.|..'.:|.'d coily
have heen retrieved percutaneously from
various sices (the aorea |[Weber 1980,
Chuang and ochers 1981, Vijic and others
1986|. exeernal e areery [Chuang and
others 1981], ileacalic arrery |"','rl|j'u.; anl
1986], inrernal  carocid
[Cekirge and others 1993] and the pul-
monary artery [ Yedlicka and ochers 1991])
since Thomas and others {1964) retrieved

others artery

avaseular foreign body for the fiese dime in
1964,

[Chfterene rerieval devices have been
used tor recovering foreign bodies in
human medicine: for example, Dormier
baskers [Chuang 1979, Chuang and ochers
1981). grasping forceps { Thomas and och-
crs 1964, Vujic and others 1986) and loop
smares { Yedlicka and athers 1991, Fdwards
and others 1993, Tajima and others 1994,
Cekirge and others 1995),

There are Few reports if PUICLTATIE0NS
toreign body reteieval in che veterinary lic-
erature, An experimental scudy was per-
formed by Yedlicka and others {1991
which assessed che nitinol gooseneck snare
for removal of wire and catherer fragmienis
introduced into che thomcic vasculature of
tour dogs, Two other publications (Fox
and others 1985, Hoskingon and ochers
1991} describe the non-s irgical removal of
d eatherer embolus from the right heare of
a dog and @ horse. Several devices (horse
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hair brush, alligator forceps and a basket)
(Takehashi and athers 1988, Rawlings and
others 1994, Borgarelli and others 1997)
have been used o reteieve hearoworms via
the right jugular veln from both dogs and
cats. To the authors’ knowledge, successiul
verrieval of a misplaced coil in the systemic
arterial circulation of a dog has not been
reported previousy.

Girasping Forceps and baskets have been
fonnd o be more effective than loop snares
il the foreign body migrates distally and
bocdgges in o smanl] vessel, singe ir is impossi-
ble to advance the standard size snare loops
distal 1o the foreign body (Vujic and others
986}, Despire being lodged disrally in a
small arrery, the ensnarement of the coils
wats not o major problem in the present
cise. Althougl the coils are radiopague,
concral ol the snaring manoeuvre was
nevertheless impaired because of the mwo-
dimensional limitation of (uoroscopic
imaging, Therefore, the two different
views (ventrodorsal and lateral) obeained
with selective angiography were very useful
For more appropriate localisaton of the

embnlised enil,

A nitinol gooseneck snare was selecred
because this was the anly retrieval system
that could fir the 5 French gauge inero-
ducer sheath, The snare is constructed of 2
nickel titanium cable, and it is not neces-
sary to heat or cool the snare for introduc-
tion, The snare loop 15 ac a right angle w
the cable and its radiographic visualisation
is enhanced by gold-plared tungsten coils,
which are an integral part of the cable. The
cable shatt is covered by thin-walled,
Teflon shrink-wrapped cubing 1o reduce
fricrion {Yedlicka and others 1991).

Alchough the present case report states
thar closure of a residual shunt s feasible, i
appears techinically more difficul than ini-
rial closure and o carry a higher risk of

embolisation; therefore, complete closure
af the PDA should always be the goal at
the ininal intervention. [F a secondary clo-
sure is necessary, it 1 preferible thar addi-
tionally placed coils are anchored to
previously placed coils, to avoid embolisa-
tion. Mapping out the shelf of che duc
and margin of the aorta at fluoroscopy. o
ensure that the coils are within the ampulla
of the duct, is strongly recommencded.

Conclusions

With wider adoption of coil embaolisacion
in the rrearment of PDA in dogs, veterin-
arians should be aware of the possibility
of dosure of a residual shunt by coil
embaolisanon and  thar reteval of &
musplaced coil in the systemic arcerial
circulation is feasible.
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