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of blood from the left ventricle ejected to the pericardial
To the Editor: A 70-year-old male patient underwent

transcatheter aortic valve implantation (TAVI) for severe cavity [Figure 1A]. We then performed an urgent

aortic stenosis. Echocardiography showed that the peak
velocity in aortic valve was 4.33 m/s, with a peak pressure
gradient of 75 mmHg and a mean pressure gradient of
38 mmHg. The end-systolic dimension and end-diastolic
dimension of left ventricle was 31.7 and 50.0 mm,
respectively. The internal diameter of aortic annular was
30.7 mm, and the diameter of aortic sinus was 37.3 mm.
The area of valve was 0.87 cm2. The computerized
tomography indicated a bicuspid aortic valve of 27.3 mm
diameter according to 85.6 mm perimeter of aortic
annulus, or an aortic valve of 27.4 mm diameter according
to 569 mm2 valve orifice area. A 26 mm Venus-A valve
(Venus Medtech, Hangzhou, China) was implanted.

When we used a 20Fr balloon to dilate the aortic valve, the
patient’s systolic blood pressure dropped to 70 mmHg
in 5 min. The transesophageal echocardiography (TEE)
showed a rapidly increasing pericardial effusion. A single-
chamber central venous catheter was inserted immediately
into the pericardial cavity through the left fourth
intercostal space. Five hundred milliliter bright red bloody
hemopericardiumwas drawn out quickly and infused back
into the body through the left femoral artery. The patient’s
blood pressure recovered after the intervention, but the
pericardial effusion was not improved as monitored by
TEE. We decided to send the artificial valve to the
predetermined location and released it immediately under
fluoroscopy. Simultaneously, the bloody hemopericardium
was continuously pumped back into the patient’s femoral
artery. Slight perivalvular leak was detected by the
fluoroscopy and TEE.

Because we observed that the hemopericardium was with
bright red blood rather than blue-black color, there was a
high possibility of the left ventricle rupture. Indeed, the
Color Flow Doppler imaging clearly showed that a bundle
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thoracotomy through the median sternal incision. On
the left ventricular surface, we found a 1 cm gap, which
was 8 mm away from the left anterior descending branch
and parallel with the ventricular septum. Blood ejected to
the outside of the left ventricle from the gap with every
heartbeat [Figure 1B]. We used two interrupted horizontal
mattress sutures with 2-0 Prolene on two felts to close the
cleft. There was no myocardial infarction, no stroke, no
incision infection, or conduction block post-operatively.
The patient was discharged 9 days later.

Some cardiologists suggest that the TAVI procedure can be
extremely simplified by finishing the procedure unilaterally
in the catheter lab without cardiac surgeons’ assistance.
However, the case in this study strongly suggests that to
ensure patients’ safety, the TAVI procedure must be
performed by an integrated heart team including both
physicians and surgeons in the hybrid theater with
cardiopulmonary bypass instruments standing by.[1] The
TAVI procedure calls for physicians’ experience in
interventional technique, as well as surgeons’ knowledge
of cardiac anatomy and quick response to severe surgical
complications. Furthermore, anesthetists and perfusionists
are better coordinated by the dual effort of physicians and
cardiac surgeons, adding an extra layer of comprehensive
safety for patients. The combination of internal and
surgical technology has become essentially required in
training programs for cardiac surgeons in some Chinese
heart centers.

The disinfection and draping of TAVI should be carried
out according to the surgical requirements before the
surgery. To minimize the time of disinfection, patient’s
chest should be fully exposed for urgent thoracotomy if
needed. We recommend that at least one cardiac surgeon
should participate in the operation.
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Main complications of TAVI include A-V block, stroke,
perivalvular leaking, and cardiac rupture, which are the

to be concerned when a patient has a small cavity and a
hypercontractile thin ventricle, where the aorto-mitral

Figure 1: (A) The Color Flow Doppler imaging showed a bundle of blood from the left ventricle ejected to the pericardial cavity. (B) On the left ventricular surface, we found a 1 cm gap, which
was 8 mm away from the left anterior descending branch (LAD) and parallel with the ventricular septum. Blood ejected to outside of the left ventricle from the gap with every heartbeat. LV:
Left ventricle; RVOT: Right ventricular outflow tract.
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most life-threatening.[2] High quality performance in each
step of the TAVI procedure is the key to prevent heart
rupture. Early diagnosis and in-time treatment of the heart
rupture can substantially reduce the mortality and
disability. Calcified aortic annulus, fragile and scarred
myocardium due to likely co-existence of ischemic heart
disease with previous infarcts can be the predisposing
factors for the development of tamponade during TAVI.
Common causes of cardiac tear include the damage of the
left ventricle by the stiff guide wire, and the rupture of the
aortic annular during the valve dilation by the balloon.[2,3]

Themost frequently heart injured site is the anterior wall of
the left ventricle about 2 cm left lateral to the left anterior
descending artery distribution.[4] A strong sign of heart
rupture is massive continuous pericardial effusion detected
by TEE. Consequently, both blood pressure and pulse
pressure drop. Therefore, TEE and blood pressure
monitoring are critical for diagnosis of cardiac rupture.
While reviewing the video recorded TAVI procedure, we
found that the stiff guide wire caused the cardiac rupture in
our case. When we were dilating the aortic valve with the
balloon, the pump flow of the heart did not reduce as
expected due to rapid heart pacing. Moreover, the dilated
balloon slipped to the left ventricle transiently, which
pushed the stiff guide wire to cut the myocardium. Finally,
the stiff guide wire broke the left ventricle along the
interventricular septum. Stiff wire provides excellent
support for the delivery of the valve and is an important
component of TAVI procedure. But it also has the potential
to cause significant trauma to the left ventricle myocardi-
um. The operators sometimes may focus exclusively on the
area of valve dilation or valve deployment. This might
briefly divert the attention from the stiff wire in the left
ventricle that could migrate and cause the catastrophe.
Hence, great caution is necessary during the introduction
of the stiff wire in the left ventricle.[5] From anatomic and
pathophysiological points of view, it would be reasonable
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angle is narrow. Thereby, for elderly female patients with
these risk factors, more attention is needed to be payed to
prevent cardiac rupture.[4]

To rescuepatients frompotential heart rupture duringTAVI
procedure, pericardiocentesis should be performed quickly
to release the cardiac tamponade.[5] A three-way plug valve
and a transfusion tube canbe used to connect the pericardial
drainage tube and the femoral artery sheath.Thus, theblood
in the pericardium can be pumped out and infused back to
the body through the femoral artery immediately and
readily. Surgical intervention should be performed as early
as possible.[2,5] It is worth noting that long-time poor
perfusion will cause multiple organs failure, including the
heart, thebrain, and thekidney. In addition, cautions should
be taken to avoid a secondary coronary artery injure during
the repair of the heart rupture.
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