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copy eliminate airway edema and foreign body aspira-

tion from consideration and establish the diagnoses of

PVCM. Once PVCM is diagnosed, reassurance and seda-
tion with 0.5-1.0 mg midazolam given intravenously is
recommended in the acute phase as a temporary mea-
sure for this benign condition, instead of aggressive
airway intervention. All patients should be referred for
psychiatric evaluation, anxiolytic therapy, speech ther-
apy, and otolaryngologic follow-up.
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Perforation of the Right Ventricle with a Coronary Sinus
Catheter during Preparation for Minimally Invasive
Cardiac Surgery
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PERFORATION of the right atrium or ventricle with
vascular catheters or wires has been reported many
times. With the advent of minimally invasive cardiac
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surgical procedures, new technologies in monitoring
and catheter placement are evolving. One such system
of monitoring catheters has been developed by Heart-
port, Inc. (Redwood City, CA). This case report illus-
trates inadvertent right ventricular perforation with the
proprietary endocoronary sinus catheter inserted via
the internal jugular vein.

Case Report

A 63-yr-old, 1.65-m tall, 57-kg woman presented for minimally inva-
sive coronary revascularization surgery. Preoperative history and
physical examination were unremarkable except for an allergic re-
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sponse to intravenous contrast material. Electrocardiogram revealed
sinus rhythm without signs of ischemia, and laboratory values were
within normal limits.

The patient was sedated with intravenously administered midazo-
lam, and standard monitors were placed. Anesthesia was induced
and maintained with sodium thiopental, fentanyl, and pancuronium,
and a double-lumen endotracheal tube was placed.

The Heartport system facilitates open heart surgery via small thora-
cotomy incisions. Venous drainage to the bypass machine is through
a catheter inserted via a femoral vein, which radiologically guided to
the junction of the superior vena cava and the right atrium. Oxygenated
arterial blood is returned via the femoral artery. A balloon-tipped cathe-
ter is advanced via the femoral artery and placed just distal to the
aortic valve for injection of cardioplegic solution once on bypass.
Once extracorporeal circulation is established, the balloon is inflated
to isolate the heart from the systemic circulation (an internal “‘aortic
crossclamp™). Nine- and 11-French sheaths are then placed into the
right internal jugular vein to permit placement of a pulmonary artery
stent and coronary sinus catheter, the latter to be used for retrograde
cardioplegic solution administration if required. Once catheters are
placed, internal mammary artery dissection takes place via small thora-
cotomy incision; exposure is aided with single lung ventilation.

In the current case, the right internal jugular vein was cannulated
casily with the two sheaths. Placement of the pulmonary artery stent
was uneventful. A transesophageal echocardiography probe was then
placed, and normal cardiac anatomy and function were recorded.
With the aid of the transesophageal echocardiography and C-arm
fluoroscopy, multiple attempts to pass the coronary sinus catheter
were made. This is a balloon-tipped catheter with a J-shaped terminal
that is stiffened with an internal guide wire; radioopaque dye is used
to inflate the balloon, and distal pressures may be transduced. Each
time the coronary sinus was thought to have been entered, the guide
wire was extended through the tip of the catheter, the catheter tip
was advanced over the wire, the balloon was inflated to note distal
pressures, and radioopaque dye was injected via the lumen to con-
firm placement. After struggling for 20 min, however, the procedure
was abandoned, and the surgeon was invited to proceed. The central
venous pressure, measured now for the first time, was 12 mmHg.

Gradually, the patient’s heart rate increased and blood pressure de-
creased, which responded initially to small bolus-doses of phenyleph-
rine. When this no longer had the desired therapeutic effect, increas-
ing doses of epinephrine were used; a diagnosis of allergic response
to the intravenous dye used during catheter placement was enter-
tained. Full cardiopulmonary resuscitation followed before the car-
diac surgeon performed a median sternotomy on the already prepared
and draped patient. The pericardium was seen to be tense with blood
and this was incised. Drainage resulted in return of blood pressure
and heart rate to baseline. The central venous pressure had increased
to 15 mmHg at the time of incision. An obviously bleeding puncture
site in the right ventricle was easily repaired. The minimally invasive
procedure with its attendant catheter placement was abandoned, and
successful revascularization of the left anterior descending artery was
achieved with cardiopulmonary bypass on her cardioplegic-arrested
heart (aortic crossclamp applied). The postoperative course was un-
eventful, and the patient was discharged home well.

Discussion
Minimally invasive cardiac surgery has developed in

response to the suggestion that nonpump coronary re-
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vascularization resulted in better left ventricular preser-
vation.' The current drive toward cost containment has
led to surgical and anesthesia techniques intended to
permit early discharge of the patient.” Coronary artery
bypass grafting using internal mammary arteries via a
limited anterior thoracic incision is gaining acceptance
as a surgical technique.’

Complications associated with central venous cannu-
lation are well described and include pneumo- and he-
mothorax, air embolism, pneumo- and hydromediasti-
num, and injury to local structures.” All of these may
be associated with cardiovascular collapse. There are
multiple reports regarding cardiac perforation with a
wide variety of catheters, ranging from pacing electrode
catheters to catheters placed for long-term parenteral
nutrition.””'* Usually, the perforation is localized to the
right atrium; the right ventricle is the next most com-
mon site, and even the superior vena cava has been
perforated on rare occasion. Diagnosis is not commonly
made; in a review of 67 published cases, Chabanier et
al.'’ noted a cardiac perforation rate of 5.9%, with a
postmortem diagnosis made in 53% of patients. Onset
of symptoms ranged from < 1 h after insertion (as in our
report) up to 19 days. Circulatory arrest and irreversible
collapse were common findings, but insidious symp-
toms, most commonly arrhythmias, often led to mis-
leading diagnoses, the most common being pulmonary
embolism. Often, the inability by nursing staff to aspi-
rate from the catheter was later found to signify perfora-
tion."’

Despite the presence of radiologic and echocardio-
graphic diagnostic equipment, we did not make the appro-
priate diagnosis until median sternotomy was performed.
At the time of cardiovascular collapse, the transesophageal
echocardiography picture was not helpful diagnostically.
Initially, we entertained the diagnosis of allergic reaction
to intravenous contrast media. In retrospect, the time
course from injection of the material until clinical signs
of collapse became evident was too long.

The high mortality associated with cardiac perfora-
tion with venous catheters (up to 85%) should arouse
suspicion with any symptoms after placing a central
intravenous line. Correct positioning of the catheter
should be confirmed by either radiologic or echocardi-
ographic study.'' Treatment, when possible, unfortu-
nately is also associated with high mortality; the best
option appears to be formal surgical drainage of the
tamponade and closure of the perforation. Pericardio-
centesis is not highly successful, with a mortality rate
approaching 62%."°
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Electrical Fires in Hewlett-Packard Monitors Due
to Saline Contamination
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DESPITE the exclusive use of nonflammable anesthetic
agents, the operating room remains an environment
rich in the potential for fires." Over the last 10 yr, an
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enormous amount of new electronic technology has
been added to the operating room environment. At the
same time, there has been a relaxation of electrical
codes, which no longer requires operating rooms to
have isolated power with line isolation monitors.”,#

We incorporated the HP M1276-61050 transport mon-
itoring system (Hewlett-Packard Company, Andover,
MA) into our practice, but subsequent use of the moni-
toring system uncovered a serious potential fire hazard.
This hazard was partially attributable to equipment de-
sign and partially to user technique. We report on a
series of three operating room fires and on the equip-
ment design changes and personnel training undertaken
to prevent this serious problem.

Case Reports

A 64-yr-old woman undergoing coronary artery bypass grafting was
monitored using our department’s standard monitoring. All electronic
monitoring was performed using the HP Component Monitoring Sys-
tem (CMS or Merlin) using both a six- and an eight-module satellite
rack (fig. 1). Approximately 1 h after connecting the patient monitors
and before instituting cardiopulmonary bypass, the monitoring
screens on the CMS went blank. The smell of burning plastic was
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