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Abstract

Background: Needle embolism is a rare complication of intravenous habit. Clinical manifestations include recurrent
pericarditis, tamponade, cardiac perforation, and infective endocarditis. We describe the case of needle
embolization in a young intravenous opiate abuser.

Case presentation: We describe a rare complication of intravenous misuse in a 23-year-old patient. He presented
at the emergency department with chest pain and shortness of breath. He complained of remittent fever ensued 6
months before. Echocardiographic and radiologic images revealed pericardial effusion and a needle fragment inside
the pericardium. The needle was removed through left-anterior mini-thoracotomy, after CT-guided carbon tracking.

Conclusions: The presence of a foreign body within the heart resulted from the migration of a needle fragment
from a peripheral vessel. It caused fever and recurrent pericarditis. In similar cases, surgical extraction is the therapy
of choice.
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Background
Needle embolism may be a rare complication of intra-
venous drug abusers, which has only been reported on
rare occasions. Potential sequelae include cardiac perfor-
ation, tamponade, infective endocarditis, and recurrent
pericarditis [1, 2].
A foreign body within the heart may result either from

a direct injury to the heart or from embolization to the
heart from distal sites, such as the migration of a needle
fragment or a catheter from a peripheral vessel [1].
The embolism of fragments into the heart is favoured

by reduced vascular turbulence and by the presence of
hypotension, and it depends on the patient’s position

and the weight and shape of the foreign body; lower
weight and smaller calibre facilitate embolization [2–4].
Foreign bodies can be trapped in the right cavities of

the heart within the trabeculae of the endocardium with
a fibrosis process, not causing clinical symptoms [5].
The most common symptomatic clinical manifesta-

tions are fever, pericarditis, and pericardial effusion,
hemopericardium, arrhythmias, and also the formation
of intracavitary thrombi. Fever is often the result of in-
fection of the pericardium and/or endocardium by con-
taminated needle fragments [6].
Recurrent pericarditis and pericardial effusion, often

due to an irritative stimulus given by the foreign body,
are quite common in patients treated conservatively [7].

Case presentation
A 23-year-old heroin-addicted man was admitted to our
department because of chest pain ensued 6 months be-
fore; the pain was sharp, was relieved by sitting up and
leaning forward, and increased with coughing and
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swallowing. He also complained of fatigue and fever for
1 month before the presentation. His previous medical
history was unremarkable. Echocardiography revealed
non-haemodynamic pericardial effusion and right-sided
pleural effusion, treated with thoracentesis. Three blood
culture samples were negative. Cardiac biomarkers were
negative. Human immunodeficiency virus (HIV), hepa-
titis B virus (HBV), and hepatitis C virus (HCV) serology
were negative. He was treated with colchicine and ibu-
profen and empiric antibiotic therapy with an initial im-
provement of symptoms. Echocardiography showed a
progressive reduction of the effusion. The chest X-ray
confirmed the pleural effusion resolution, with no other
relevant findings. The diagnosis at discharge was idio-
pathic pericarditis. After 4 weeks from the discharge, the
patient presented a recurrence of symptoms needing
new access to the emergency care department. At admis-
sion, he was normotensive and apyretic; initial laboratory
exams showed a white blood cell count of 15 K/μL and
C-reactive protein of 105mg/L.
An electrocardiogram showed widespread concave ST-

segment elevation, and an echocardiogram revealed peri-
cardial effusion relapse.
Chest radiography showed an unusual image near the

right ventricle. The patient underwent computed tomog-
raphy angiography that was able to localize a needle in-
side the pericardium (Fig. 1). A second echocardiogram
confirmed the presence of the fragment in the pericar-
dial cavity, beside the right ventricle (Fig. 2).
Before surgery, we performed a CT-guided carbon

tracking of the needle.
The patient underwent left-anterior mini-thoracotomy,

through the fifth intercostal space, with incision of the

parietal pericardial layer and removal of 500mL of
haemorrhagic pericardial fluid.
The needle was easily found near the right ventricle,

embedded in the thoracic wall, and was cautiously re-
moved with a surgical needle driver (Fig. 3); it had an
extremity inside the pericardial space, but without ven-
tricular muscle laceration. After surgery, pericardial
drainage was positioned; it was removed after 2 days be-
cause of the absence of fluid.
The patient’s condition remained stable, and he was

discharged home 1 week after surgery; echocardiography
demonstrated the absence of pericardial effusion. Ther-
apy at discharge included colchicine and ibuprofen. At
the 2-month follow-up, he was asymptomatic, with a
normal value of white blood cell and C-reactive protein
and without pericardial effusion. In our case report, the
foreign body penetrated the right cavities of the heart,
embolizing through the venous bed.
Pericarditis resulted from the inflammation of the epi-

cardium, due to the movement of the heart against the
foreign body, which caused pericardial bleeding and
local immune response; if untreated, this process may
evolve in constrictive pericarditis [8].
The repeated use of intravenous drugs in numerous

sites increases the likelihood of finding broken needle
fragments. Given the location of the foreign body and
the symptomatic presentation of the patient, we per-
formed surgery to remove the foreign body [9].
An alternative therapeutic option for removal of for-

eign bodies from the heart is the percutaneous approach,
with the use of a guidewire through the femoral vein
and a magnet at its distal end. This is applicable only for
small, intracavitary foreign bodies [10].

Fig. 1 Thoracic CT without contrast showing the needle beside the pericardium. RV, right ventricle; LV, left ventricle
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The management of foreign bodies in the heart should be
individualized: (1) symptomatic foreign bodies should be
removed, no matter their location; (2) asymptomatic for-
eign bodies diagnosed immediately after the injury with a
high risk of infection, embolization, or erosions should be
removed; (3) asymptomatic foreign bodies without associ-
ated risk factors or diagnosed late after the injury may be
treated conservatively, particularly if they are completely
embedded within the myocardium or the pericardium [5].
To our knowledge, only a few cases of needle

embolization in pulmonary vasculature or inside the
right heart are reported in the literature, most of them
in drug abusers or after iatrogenic accidents [9–15].
Moreover, the literature describes different kinds of

foreign bodies reaching the heart from peripheral sites,
such as oral ingestion of safety pins causing cardiac

injury or pericardial effusion, after migration through
the lower oesophagus wall [16–18].
Other causes of foreign body embolization in the right

heart and in the pulmonary artery are iatrogenic complica-
tions, such as embolization of inferior vena cava filter frag-
ments [19, 20], or needle-like cement after percutaneous
vertebroplasty [21], or embolization of subdermal contracep-
tive implants [22], all causing cardiac or pulmonary injury.

Conclusions
In drug abuse patients, we must consider the possibility
of needle embolization. The medical history of these pa-
tients is sometimes difficult to acquire. In a drug abuse
patient with recurrent pericardial disease, the hypothesis
of a foreign body embolization, as in this case, should be
part of the differential diagnosis.

Fig. 2 Echographic image of the needle and the pericardial effusion

Fig. 3 The needle after surgical extraction
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