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PROCEDURAL COMPLICATIONS: PART 1

CASE REPORT: CLINICAL CASE
Migration of a Varicocele Coil
to the Right Heart
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We describe a case of an adult patient with embolization of a varicocele coil (7 � 70 mm) to the right ventricle. We

review the multimodality imaging techniques used to identify location and the importance of a multidisciplinary

approach in determining management. (Level of Difficulty: Advanced.) (J Am Coll Cardiol Case Rep 2020;2:2312–7)

© 2020 The Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
HISTORY OF PRESENTATION

A 29-year-old male patient presented with atypical
left-sided chest pain and cold fingers and hands. The
patient maintained a high level of physical activity.
He had a history of smoking. His physical examina-
tion was unremarkable.
EARNING OBJECTIVES

Migration of a varicocele coil is a rare but
important complication.
Three-dimensional echocardiography is use-
ful in determining exact location and to
guide surgical options.
Multidisciplinary input, including patient
participation, is important, particularly given
the lack of data on long-term sequelae of
migration.

N 2666-0849

m the aEchocardiography Laboratory, St Bartholomew’s Hospital, Lon

rtholomew’s Hospital, London, United Kingdom; and the cWhipps Cros

thors contributed equally to this paper. Sarah Moharem-Elgamal, MD, Ph

e authors attest they are in compliance with human studies committe

titutions and Food and Drug Administration guidelines, including patien

it the Author Center.

nuscript received May 15, 2020; accepted July 16, 2020.
PAST MEDICAL HISTORY

In 2005, at age 15 years, he had a varicocele operation.
This was his only past medical history. Reviewing his
surgical documentation, this was noted as a difficult
procedure. The first attempt was abandoned. He had
further radiologic studies to assess feasibility of
inserting a microcoil versus a more invasive proced-
ure. It was thought at this point that his anatomy
would support a further attempt at coiling the
testicular vein. He had approximately 14 microcoils
inserted measuring 7 � 70 mm (Figure 1).

DIFFERENTIAL DIAGNOSIS

He was referred to the rheumatology team in 2015 to
investigate the cause of his peripheral vasospastic
symptoms and exclude a connective tissue disorder,
vasculitis, or primary Raynaud phenomenon. It is
unclear if this was the time of embolization.
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FIGURE 1 Radiograph

Varicocele procedure.

FIGURE 2 Chest Radiograph

Foreign object in the heart.

J A C C : C A S E R E P O R T S , V O L . 2 , N O . 1 5 , 2 0 2 0 Karia et al.
D E C E M B E R 2 0 2 0 : 2 3 1 2 – 7 Varicocele Coil in the Right Heart

2313
INVESTIGATIONS

He had a chest radiograph that revealed a foreign
structure (Figure 2).

Further cardiac investigations including cardiac
magnetic resonance imaging, a 3-dimensional trans-
thoracic echocardiogram, and a computed tomogram
were performed. The computed tomography
confirmed a foreign body in the heart; however, we
could not localize the mass because of artefact from
the foreign body (Figure 3). It was also difficult to
assess exact location on cardiac magnetic resonance
imaging (Figure 4); however, a small metallic artefact
was seen.

A 2-dimensional and 3-dimensional transthoracic
echocardiogram (Figure 5, Videos 1, 2, 3, and 4)
identified a well-defined 3.3-cm foreign object in the
basal right ventricle attached to the posterior annulus
of the tricuspid valve measuring. There was mild
tricuspid insufficiency. The biventricular size and
function were normal.

MANAGEMENT

He was discussed in a heart valve multidisciplinary
meeting. The options of surgical extraction, percuta-
neous extraction, and conservative management
were considered. On balance with a perceived long-
term risk of infective endocarditis, potential risk of
thrombi formation, risk of further embolization to the
lungs, and potential for tricuspid insufficiency, and
the patient’s wish for removal, the decision was made
to proceed with removal of this varicocele coil. The
method of extraction was discussed in depth. Given
the size of the foreign body (7 � 70 mm, 14 coils), the

https://doi.org/10.1016/j.jaccas.2020.07.035
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FIGURE 3 Computed Tomography Scan

Varicocele coil in the right side of the heart. The exact location could not be identified

because of artefact from the coil.
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location next to the tricuspid valve apparatus with a
suggestion that the coil was embedded into the
right ventricle, and that the exact timing of the
embolization was unclear (first presentation of
symptoms was 2015), there was concern regarding
damage to the tricuspid valve apparatus using
FIGURE 4 Cardiac Magnetic Resonance Imaging

Varicocele coil in the right heart. The exact location could not be identi
percutaneous methods and need for emergency sur-
gical intervention. The consensus was that the
perceived risk of tricuspid valve injury was high,
therefore surgical option was preferred.

Surgical extraction of the coil was performed via a
median sternotomy using full cardiopulmonary
bypass and arrest of the heart with antegrade car-
dioplegia. The right atrium was opened and the coil
was identified in the subtricuspid valvular apparatus
of the right ventricle in close proximity to the septal
and posterior leaflets (Figure 6). The coil was carefully
removed and the tricuspid was repaired with a 4.0
Prolene commissural stitch. The varicocele had scar
tissue associated with it, suggesting that emboliza-
tion was likely to have occurred a significant time
before this presentation.

DISCUSSION

Percutaneous embolization of the testicular vein with
coils is a commonly performed treatment of varico-
cele. Reports of intravascular migration of emboliza-
tion coils are rare. In a review of 20 cases series
(n ¼ 574) and 115 case reports (n ¼ 127) involving
iatrogenic intravascular foreign bodies, just 20 were a
result of coil embolization (1). Two previous cases of
varicocele coil embolization have been reported to
the pulmonary artery. Fu and Hsia (2) report a case of
embolization to the left pulmonary artery which
fied because of artefact from the coil.



FIGURE 5 2-Dimensional/3-Dimensional Echocardiogram

Varicocele coil embedded into the tricuspid valve annulus in the right ventricle.
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resulted in a small distal pulmonary infarct. The coil
was managed conservatively because of the risk of
retrieval. Chomyn et al. (3) had previously reported a
similar case of coil embolization to the right lower
lobe pulmonary artery that was successfully retrieved
using a percutaneous approach. Such percutaneous
retrieval has become the mainstay of management of
such migrated devices (4).

The current case report is unique in that the coil
became lodged within the right ventricle of the heart
in close proximity to the tricuspid valve. The need to
remove an intracardiac foreign body stems from the
symptoms that it causes or from the complications
that might arise from it remaining in the heart or
embolizing downstream. The patient presented with
atypical chest pain and it was unclear whether the
malpositioned coil was related, therefore the deci-
sion was based on the potential for serious compli-
cations if left in situ. A multidisciplinary approach
was taken to advise on whether removal was indi-
cated. The use of multimodality imaging allowed the
exact location of the coil to be determined. A
percutaneous retrieval was not deemed suitable
because of the coil’s close proximity to the tricuspid
valve and that it was partially embedded in the
ventricular wall. As such, the multidisciplinary team
recommended surgical removal.

Because of the relative rarity and heterogeneous
presentation of intracardiac metallic foreign bodies,
no consensus management guidelines exist and there
is a lack of evidence on the long-term outcomes of
such patients. However, a literature review by Wang
et al. (5) concludes that most evidence favors early
removal of the intracardiac foreign bodies to prevent
complications, such as infection, thrombosis, and
further distal embolization. Fisher and Ferreyro (6)
performed a review of patient outcomes in cases of
catheter embolization, and report a 71% incidence of
death or serious complication in patients in whom the
fragment was not removed. The majority of fatal
complications involved foreign objects in the cardiac
chambers. More recent reports argue that asymp-
tomatic intracardiac metallic foreign bodies that are
clean, smooth, <10 mm in size, in the right side of the



FIGURE 6 Perioperative Images

Varicocele coil at the subtricuspid apparatus and post-extraction.
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heart or completely embedded within myocardium
are less likely to be life-threatening and may be left
alone (7-9). Where this is not the case, removing
intracardiac foreign bodies seems justified when a
less invasive percutaneous approach is possible. The
decision is more complex where the foreign body is in
a position that prevents percutaneous removal, as in
the current case. If open removal is necessary, the
associated risk of sternotomy and cardiopulmonary
bypass must be weighed against the risk of compli-
cations from a conservative approach.

FOLLOW-UP

The patient weaned from cardiopulmonary bypass
without the need for inotropic support and made an
uncomplicated recovery. Three days post-procedure,
an echocardiogram revealed a normal size right
ventricle, with reduced radial and longitudinal func-
tion. The tricuspid repair was functioning well, with
no restriction and trivial regurgitation. He was dis-
charged home on the fifth post-operative day.
CONCLUSIONS

Varicocele coil embolization is a rare complication.
Embolization to the right ventricle has never been
reported in the literature. The potential risk of
having a foreign body in the right ventricle, and
patient wish, were key to making a decision for
surgical removal. The use of imaging techniques,
such as 3-dimensional echocardiography, were
important in determining location and surgical
options.
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