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Bone cement implantation syndrome (BCIS) is a rare and
potentially fatal perioperative complication of cemented
orthopaedic surgery. A computed tomography (CT)-pulmo-
nary angiogram and echocardiogram images were acquired
from an 88-year-old patient with a peri-implant fracture of
the right femoral neck. A new implant was inserted with
bone cement. During cementation, she developed a cardiac
arrest with pulseless electrical activity.

CT-pulmonary angiogram showed the intracardiac mass
connected to a saddle pulmonary artery embolus. This was
seen on a noncontrasted view, consistent with a radio-
opaque bone cement (►Fig. 1). The transthoracic echocar-
diogram on the apical four-chamber view showed a 2.5 cm
pedunculated mass transiting between the right atrial and
right ventricle (►Fig. 2, arrow). This mass was seen on the
right ventricular outflow tract view andwas connected to an
echo-dense structure in the pulmonary artery (►Fig. 3,
arrow). McConnell’s sign was demonstrated, which is a
regional pattern of right ventricular dysfunction and is an
indicator of the presence of a pulmonary embolus.1 The
patient also developed severe coagulopathy with a pro-
longed prothrombin time of 22.9 seconds, an activated par-
tial thromboplastin time of 72.9 seconds, a decreased

fibrinogen of 0.69 g/L, and an elevated D-dimer of 5.5mg/L
suggestive of disseminated intravascular coagulation.

BCIS is a rare, perioperative thrombotic phenomenon
which hematologists should consider as a clinical factor
and management principles defer slightly from traditional
venous thromboembolism. The syndrome is characterized
by hypoxia, hypotension, increased pulmonary vascular
resistance, and cardiac arrest. Associated thrombotic masses
have commonly been reported.2 The mechanism for throm-
bosis is postulated to be multifactorial, including cement
embolization, complement activation, and histamine
release.3

Management of BCIS is mainly supportive based on acute
critical care principles. As the contributor of cardiovascular
collapse is predominately right ventricular cardiac failure,
fluid resuscitation and vasopressor support should be con-
sidered. Alpha-adrenergic agents are preferred. Extracorpo-
real membrane oxygenation may also be considered for
patients with very unstable hemodynamics. The role and
efficacy of anticoagulation is not clear.3 It may also be
difficult to be administered as patients often develop dis-
seminated intravascular coagulation. Surgical or percutane-
ous embolectomy can be considered but usually reserved for
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Abstract Bone cement implantation syndrome (BCIS) is a rare and potentially fatal perioperative
complication of cemented orthopaedic surgery. A computed tomography pulmonary
angiogram and echocardiogram images were acquired from an 88-year-old patient
who had a perioperative collapse while undergoing a revision operation for a peri-
implant fracture of the right femoral neck. Findings were suggestive of an intracardiac
clot connected to a saddle pulmonary artery embolus. The patient also developed
disseminated intravascular coagulation. Overall findings were suggestive of BCIS.
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patients with central thrombus.4 The risk factors for BCIS
include patient factors, e.g., old age, osteoporosis, and surgi-
cal factors, e.g., revision surgery. In light of the potentially
devastating clinical consequences, for patients at high risk,
preventative interventions such as increased monitoring at
periods of high risk and use of cementless or low-viscosity
cement prosthesis should be considered.3

The patient demised 12hours postoperation.
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Fig. 1 CT pulmonary angiogram demonstrating saddle pulmonary
embolus extending into the right ventricle and atrium. CT, computed
tomography.

Fig. 2 Apical four-chamber view: pedunculated mass (arrow) tran-
siting between right atrial and right ventricle. LA, left atrium; LV, left
ventricle; RA, right atrium; RV, right ventricle.

Fig. 3 Right ventricular outflow tract view: demonstrating the
intracardiac mass (arrow) in the right ventricular outflow tract con-
nected to an echo-dense structure in the pulmonary artery. RVOT,
right ventricular outflow tract.
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