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crease the amount of sodium nitroprusside needed to
control blood pressure in this patient. These two case
reports document the successful use of fenoldopam in
patients with renal impairment during pheochromo-
cytoma resection.
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The Case of the Missing Fragment: Detection and Retrieval of a
Portion of Broken Valve as It Was Ejected from the Heart

Luis G. Michelsen, M.D.,* Jack S. Shanewise, M.D.*

EMBOLISM of air and small particles during cardiac valve
surgery is seen often, but the embolism of large valve
fragments is uncommon. We report a case in which a
prosthetic valve fractured during its removal, and a large
portion of it could not be found. After cardiopulmonary
bypass, transesophageal echocardiography (TEE) re-
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vealed a broken fragment as it was ejected from the
heart, and it was retrieved immediately.

Case Report

A 61-yr-old woman with a prosthetic mitral valve who was taking
warfarin for anticoagulation therapy was admitted to the hospital after
episodes of visual disturbances and slurred speech. Her mitral valve
had been replaced twice: first in 1983 for mitral stenosis, and then 10
yr later for deterioration of the bioprosthetic valve. A 29-mm bileaflet
mechanical valve (St. Jude Medical Heart Valve, St. Paul, MN) was
implanted at that time and she had received warfarin since then,
maintaining an international normalized ratio of =2.5. She also had
atrial fibrillation-flutter, and 2 yr before the current admission had
undergone an atrioventricular node ablation and placement of a per-
manent pacemaker. A TEE was done to evaluate a possible source of
embolus as the cause of her current symptoms. The TEE revealed
spontaneous echo contrast in the left atrium, a prosthetic mitral valve
with normal movement of its leaflets, and a mobile small mass attached
to the prosthetic mitral valve, suggestive of a clot.

Two days later, the patient underwent a mitral valve replacement.
She was anesthetized with fentanyl, midazolam, and thiopental, and
her trachea was intubated without complication. Arterial and pulmo-
nary artery catheters were placed for hemodynamic monitoring, and
TEE (Multiplane TEE probe, Hewlett Packard, Andover, MA) was used
during the surgery to evaluate contractility and valve function and to
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Fig. 1. A transesophageal echocardiographic image of the left
atrium obtained after cardiopulmonary bypass was discontin-
ued shows an echodense object (fragment) in the left atrium
(LA), above the bioprosthetic mitral valve. LV = left ventricle.

detect air. During operation, the TEE confirmed the previous findings,
identifying a 4- to 5-mm mobile mass attached to the ventricular surface
of the prosthetic mitral valve. Cardiopulmonary bypass was instituted
and the heart arrested with cardioplegia after the aorta was cross-
clamped. The left atrium was small and both the left and right atrium
and the interatrial septum were opened to facilitate exposure. During
explantation of the prosthetic mitral valve, traction on one of the
metallic leaflets resulted in abrupt dislodgment of the disk. When the
dislodged disk was removed, a large portion was missing. The valve
was removed and a small organized clot was found attached to the
ventricular side of the prosthetic ring. The left ventricle and atrium
were explored, without evidence of the missing fragment. Despite
extensive use of irrigation and suctioning, the fragment could not be
found in the left atrium, the pulmonary veins, the left ventricle cavity,
or other areas of the surgical wound or the operative field. The aorta
was opened to determine if the fragment had traveled beyond the
aortic valve, but the fragment was not there either. A thoracoscope
was used to better visualize the left ventricle, left atrium, and pulmo-
nary veins, but without success. Because the disk fragment could not
be located, the surgery proceeded and the mitral valve was replaced by
a #29 bioprosthetic mitral valve. After the aortic clamp was removed,
the patient rewarmed, and the heart de-aired, the patient was weaned
from cardiopulmonary bypass with inotropic support. A few minutes
after weaning, TEE briefly revealed a dense object in the left atrium
(fig. 1), and it was seen again in the aortic valve (fig. 2). The surgeons
were informed immediately. An aortic cross-clamp was applied rapidly
and cardiopulmonary bypass was restored. After administration of
cardioplegia, the aorta was opened. A metallic fragment was found
inside the noncoronary cusp of the aortic valve. When this fragment
was placed next to the major portion of the damaged leaflet, it was

Anesthesiology, V 91, No 2, Aug 1999

Fig. 2. A transesophageal echocardiographic image of the aortic
valve with an echodense object (fragment) on the noncoronary
cusp. LA = left atrium.

evident that the broken edges did not match and that a small segment
was still missing (fig. 3). Detailed inspection of the aorta and the left
ventricle through the aortic valve did not yield any additional pieces.
The aorta was closed and the patient was again weaned from cardio-
pulmonary bypass without difficulty. No further fragments were seen
with TEE and the rest of the surgery proceeded without complication.
The patient’s trachea was extubated 6 h after the end of the surgery
and no new neurologic deficits were noted. Postoperative chest and
abdominal radiographs did not reveal the missing fragment, and the
patient continued to recuperate. She was discharged home 9 days after
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Fig. 3. The explanted St. Jude valve, with the fractured disk to
the right. The smaller fragment was recovered from the aortic
valve. Note the missing portion of the leaflet.
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her operation. In a follow-up visit at 6 weeks, the patient was doing
well.

Discussion

This dramatic case illustrates how useful TEE can be in
patients undergoing valve replacement. It allowed us to
detect a broken valve fragment as it went through the
left heart and to act in time to prevent its systemic
embolization. Without TEE, we would not have discov-
ered the large fragment and probably it would have
lodged in a major vessel.

Fracture of an implanted prosthetic heart valve with
embolization of fragments has been reported, particu-
larly with the Bjork-Shiley convexo-concave cardiac
prosthesis," but is uncommon with the St. Jude Medical
valve.””> Burkhardt et al>® reported an incidence of
0.05% of this type of mechanical failure in 828 patients
with implanted St. Jude Medical valves, and given the
paucity of reports in the last 10 yr, the incidence may be
even less today. More recently, Akiyama et al® reported
fracture of a leaflet of a St. Jude Medical valve during
implantation, which was attributed to excessive indirect
pressure to the ring. They retrieved the fragments with-
out problems. In the current case, fracture of the pros-
thetic leaflet resulted from the application of direct trac-
tion to it with a hemostat. The physician’s manual for the
St. Jude Medical valve specifically advises not to apply
any metallic instruments to the leaflets as this “. . . may
exceed the fracture strength of the valve components.”’
Although cardiac surgeons are typically careful when
they implant the valve, this case shows that even if the
valve is being removed, fracture of a leaflet is not with-
out risk for the patient.

Most likely, the recovered fragment had sunk deep
into a pulmonary vein and was not seen despite suction-
ing and use of a telescopic camera. Once the patient was
weaned from cardiopulmonary bypass, blood flow
through the pulmonary circulation carried the fragment
downstream into the left atrium and left ventricle, from
where it was ejected to the aorta. If the fragment had not
been detected by TEE and the aorta was promptly
clamped, the fragment probably would have embolized
distally, and, because of its large size (9.3 X 8.1 mm),
obstructed a major vessel.
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It is not clear what happened to the portion of the
broken leaflet that was not recovered. It was not seen on
the postoperative chest and abdominal radiographs, de-
spite the fact that the graphite substrate of the leafletsis
impregnated with radiopaque material (tungsten) to fz
cilitate radiographic detection.” Magnetic resonance im-
aging can detect microscopic embolic metal fragments
because of the ferromagnetic artifact they produce® A
magnetic resonance image scan was not done because
the patient did not have any unusual postoperative signs
or symptoms.

In conclusion, we described a case in which a large
fragment of a fractured St. Jude Medical valve was de-
tected by TEE as it was being ejected from the heart,
allowing the surgeons to remove it immediately and
prevent its systemic embolization. This case is yet an-
other example of the utility of TEE in cardiac valve

surgery.
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