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Life-threatening ventricular ectopy can occur after car-
diac operations. The actual incidence of ventricular ec-
topy and the ability to prevent it by the routine prophy-
lactic use of lidocaine hydrochloride have not been
established. We performed a double-blind, randomized,
prospective trial involving 109 patients undergoing elec-
tive coronary artery revascularization. Patients received
either lidocaine (n = 54) or a placebo (n = 55) after
separation from bypass. A Holter monitor was affixed to
each patient for subsequent review, and bedside inten-
sive-care monitors with alarms were used for “real-time”
surveillance. The code was broken when potentially
malignant ventricular ectopy or side effects attributable
to the study drug were noted. Three lidocaine patients
and 2 placebo patients were dropped from the study
because of hemodynamic instability or bleeding. Of the
remaining 104 patients, the code was broken in 12 (24%)
of the 51 in the lidocaine group (9 for ectopy and 3 for
mental status changes) and 10 (19%) of the 53 in the

he incidence of ventricular ectopy in the postoperative

period after routine coronary artery revascularization
is not well established. The ectopy ranges from occa-
sional, isolated premature ventricular contractions, which
may have no adverse clinical consequences, to life-
threatening ventricular fibrillation (VF)., Between these
two extremes can occur forms of ventricular ectopy that
are associated with hemodynamic compromise or increas-
ing electrical instability. In the immediate postoperative
setting, many factors can be assodated with the oceur-
rence of ventricular ectopy. They include a history of
ectopy, serum potassium flux, change in acid-base bal-
ance, degree of revascularization (persistent ischemia or
reperfusion injury), and systemic hypothermia. Because
all of these factors may be difficult to control in any
individual patient, and because each may require some
time to correct, the concept of preventing any associated
malignant ventricular ectopy arises. Prophylactic therapy
is of value only when it is effective in decreasing the
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placebo group (all for ectopy) (p = not significant).
Twenty-four-hour Holter monitor evaluation demon-
strated occasional ventricular ectopy in all patients and
nonsustained ventricular tachycardia in 28% in the lido-
caine group and 48% in the placebo group (p = not
significant). The mean number of runs of ventricular
tachycardia per patient was 0.53 in the lidocaine group
and 1.6 in the placebo group (p = 0.035). There were no
significant differences in terms of other ventricular ec-
topy, morbidity, or mortality. No ventricular fibrillation
occurred in either group. We conclude that although
prophylactic administration of lidocaine may decrease
the incidence of nonsustained ventricular tachyecardia in
patients undergoing routine coronary revascularization,
there is no apparent clinical benefit to such a strategy.
Lidocaine should be used for treatment of high-grade
ventricular ectopy rather than as prophylaxis.

(Ann Thorac Surg 1993;55:11804)

incidence or severity of one or more clinically significant
complications. Furthermore, the benefits of prophylactic
treatment should compare favorably with the incidence
and severity of adverse consequences associated with the
therapy.

With these considerations in mind, we evaluated the
routine administration of lidocaine hydrochloride as pro-
phylaxis for ventricular ectopy during the early postoper-
ative period after elective coronary artery revasculariza-
tion. As this was a prophylactic study, we excluded
patients who were on a regimen of antiarrhythmic medi-
cation for ventricular ectopy preoperatively. Patients who
had a history of ventricular ectopy without current treat-
ment were not excluded.

Material and Methods

Patient Selection and Treatment

From October 1987 through February 1990, we screened
244 patients who were scheduled to undergo elective
coronary artery revascularization. Other than elective
coronary revascularization, the only criterion for screen-
ing eligibility was the availability of our research Holter
monitor. During the study period, we performed 937
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solitary coronary bypass grafting procedures, 431 of
which were elective. Prior commitment of our recording
device prevented the screening of 187 of these 431 pa-
tients. Of the 244 patients screened, 92 were excluded by
the protocol (73 because of antiarrhythmic drug therapy
preoperatively and 19 because of one or more of the
following conditions: chronic renal failure, left bundle-
branch block, or presence of a permanent pacemaker).
Informed consent was obtained from all participants in
this study, and the protocol and consent form were
approved by our institution’s Committee on Human Stud-
ies (on July 20, 1987).

Forty-three of the 152 eligible patients declined to
participate in the study. The primary concern voiced by
those who refused was that they might not get a drug that
could prevent ventricular ectopy. The remaining 109
patients were randomized in our pharmacy by a random
number table and an odd-even designation (n = 54 in the
lidocaine group and n = 55 in the placebo group). The
study drug (placebo or lidocaine) was placed in a bag with
a removable label marked “Study Drug.” In each case, its
contents were not known to any of the dinicians involved
with that patient's care. The “Study Drug” label could be
removed at any time to reveal the actual contents of the
bag (5% dextrose in water or lidocaine in 5% dextrose in
waler),

The study drug accompanied the patient to the operat-
ing room, and a bolus was administered before he or she
left the operating room. The bolus was withdrawn from
the study drug bag in such a way that 75 to 100 mg would
be injected (9 to 12 mL of 8 mg/mL concentration) if the
bag contained the drug. A continuous drip of 15 mL/h (2
mg/min) was then initiated. Fatients who were receiving
B-blockers before operation continued to receive them
after the operation.

Ventricular Arrthythmia Monitoring

On transfer of the patient to the intensive care unit, a
Holter monitor (Marquette 8000T Holter Laser System)
was affixed to him or her for subsequent analysis. The
electrocardiograms from a single monitor lead were con-
tinuously monitored by inspection and automatic elec-
tronic rate alarms (lower and upper thresholds set at 60
and 140 beats/min, respectively). Routine surveillance of
the bedside oscilloscopic monitor was performed for 1
minute every half hour during the study period to detect
ectopy that would not trigger the rate-sensing device,
When a rate parameter was violated, a rhythm strip
recording was triggered. Ventricular ectopy noted by
either of these methods was recorded by the nurse, The
occurrence of three or more ventricular beats at a rate of
greater than 100 per minute was considered ventricular
tachycardia (VT). The Holter monitor tapes provided
continuous 24-hour recordings of electrocardiographic
data from two leads for subsequent evaluation.

Holter monitor recordings were analyzed by an experi-
enced technician who visually scanned the data and
annotated all normal sinus beats as well as all ectopic
beats. The data were then reviewed by a staff cardiologist.
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End Points

The major end-point of the clinical study was the clinical
decision to “unblind” the study drug by removing the
opaque label. Guidelines for breaking the code included
the need to control ventricular ectopy (=13 premature
ventricular contractions per minute, three couplets per
minute, or any VT) or adverse clinical findings that might
represent a side effect of the drug (myocardial or neuro-
logic depression). Stable bigeminal or trigeminal rhythms
were not suggested as a reason for unblinding the study.
In every case, however, it was the clinician’s decision as to
whether the study should be unblinded, and the reason
was recorded in each instance. In the absence of a clinical
decision to the contrary, the stu dy drug was continued for
20 hours, at which time the rate of administration was
reduced and stopped over a period of 30 minutes. The
Holter monitor was removed 1 hour later.

After the unblinding, patients continued to be followed
up as to antiarrhythmic treatment and postoperative
complications. For patients who were unblinded and
placed on a regimen of lidocaine, the drug was managed
according to individual clinical judgment. In all cases,
patients were weaned from the lidocaine 24 hours after its
initiation. If serious ectopy occurred, a decision was made
concerning the institution of oral antiarthythmic therapy.

Statistical Analysis

Before this study was undertaken, a sample size of 100
Patients was selected. This would allow us to detect a
difference in mortality that exceeded 4% and a greater
than 25% difference in total ventricular ectopy. Statistical
comparisons were made using RS/1, a commercially avail-
able data-analysis system (Bolt, Beranek, and Newman
Products Corporation, Cambridge, MA). Proportions
were compared using the y* test with Yates' correction,
and the Mann-Whitney test was used for comparison of
the nonparametric Holter data.

Results

There were no differences between the study groups with
respect to a number of specific preoperative and operative
characteristics (Table 1). Five patients were eliminated
trom the study. Three (2 in the lidocaine group and 1 in
the placebo group) were excluded before they left the
Operating room because of hemodynamic instability that
precluded Holter monitor placement immediately on ar-
rival in the intensive care unit and 2 (1 from each group),
because the Holter monitor had to be removed before they
were returned to the operating room because of bleeding.

The postoperative complications for the two groups are
shown in Table 2. Heart failure was defined as a cardiac
index less than 2 L - min~' - m~? 6 hours after operation;
respiratory failure was defined as intubation for longer
than 48 hours; and a cerebrovascular accident was any
focal neurologic deficit lasting greater than 24 hours. A
bleeding complication was recorded if a return to the
operaling room was required for excessive hemorrhage or
if the mediastinal drainage was more than 200 mL/h for 3
consecutive hours,
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Table 1. Swmmary of Patient Data®

Lidocaine Placebo

Variable (= 54} {n = 33)
Age (v) 6.1 = 10.6 62,6+ 9
S

Female 11 11

Male 43 44
History of VEA G 3
Mo, of distal 3ox] 39+ 12

anastomoses
MNo. of IMA grafts 32/54 3355
Bypass time {min) 118 = 42.3 113 = 302
Cross clamp Hme 722 T3 x 2.6

(min)

* Where applicable, data are shown as the mean = standard deviation.

IMA = internal mammary artery; VEA = ventricular ectopic activity
(inclusive of remote treatment and history of untreated ventricular tachy-
arrhythmias).

Given the properties of lidocaine, we anticipated that
the lidocaine group might experience more problems with
respiratory or myocardial depression. Although more
patients in the lidocaine group had postoperative heart
failure by our strict definition, the difference was not
significant. Similarly, the respiratory failure discrepancy
did not quite reach the level of significance. More impor-
tant than these statistical comparisons, our clinical evalu-
ation revealed a cause other than the study drug for all
patients in both categories. At most, the lidocaine may
have played a role in 1 patient with cardiac dysfunction
whose left ventricular ejection fraction was already re-
duced before operation.

Clinical End-Points

Of the remaining 104 patients, the study drug was un-
blinded in 12 of 51 patients in the lidocaine group and in
10 of 53 patients in the placebo group (p = not significant),

Table 2. Postoperative Complications

Lidocaine Placebo
Complication (n=54) (n = 55 P Value
Periop MI 5 + NS
MB == 80 U
new ) waves 1] ]
Heart failure 5 1 10,089
CVA 2 1 NS
Respiratory f 1 0.051
failure
Preumothorax 3 4 M5
Pneumonia 1 o NS
Bleeding 2 1 NS
Mediastinitis 1 0 M5
Pulmonary 0 1 NS
embaolus
Death 2 0 N5
WA = cerebrovascular accident: MB = muscle fraction of creatine
kinase; MI = myocardial infarctson; NS = not significant.
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Fig 1. Vemtricular ectopy observed clinically during the study period
for the twe study groups receiping prophylactic therapy or placebo
treatment, Fignre excludes the pattents who reached one or more clini-
cal end-points fafter “wunblinding,” Freatment could no longer be con-
sidered “prophylactic”), (PVCS = premature ventricular confractions;
VT = ventricular tachycardia. )

Mental status depression was the reason for unblinding
the drug in 3 patients in the lidocaine group. No patient in
the placeba group had similar mental status changes.

Among the patients in the lidocaine group, 9 had the
drug unblinded for ectopy. Three had nonsustained VT
and 5, frequent multifocal ventricular ectopy. Seven of
these patients continued to be treated with lidocaine after
unblinding and required no subsequent change in ther-
apv. One patient had a nonsustained three-beat run of VT
just as weaning from the study drug was initiated. The
drug was unblinded, and lidocaine therapy was not
reinstituted, without subsequent observed ectopy. Only 1
patient, who had refractory nonsustained VT, required
another intravenous antarrhythmic drug (bretylium) to
control observed ectopy. The ventricular ectopy observed
in these patients is illustrated graphically in Figure 1.

Ten patients in the placebo group had ectopy necessi-
tating unblinding. Four had nonsustained VT, 3 had
frequent multifocal ventricular ectopy, and 1 had atrial
fibrillation with aberrant conduction, which initially ap-
peared to be VT. In each case, the patient was placed on
a regimen of lidocaine with apparent control of ectopy.

Huolter Monitor Surveillance

The incidence of various degrees of ventricular ectopy
was determined by analyzing continuous, 24-hour elec-
trocardiographic data from the Holter monitors. Patients
who required unblinding for treatment of ectopy were not
included in the Halter survey, as they were no longer
being treated prophylactically, Of the 51 lidocaine pa-
tients, 9 were unblinded and 3 had technically inadequate
Holter studies. Among the 53 placebo patients, 10 were
unblinded and 1 had a technically inadequate Holter
study. Evaluation of complete studies in those who re-
mained on the study drug disclosed isolated premature
contractions in all. The groups were also similar in the
incidence of ventricular bigeminal rhythms and couplets.
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One or more runs of nonsustained VT occurred in 20 of 42
patients in the placebo group compared with 10 of 36
patients in the lidocaine group (p = (1.118). Figure 2 shows
the percentage of patients in each group who experienced
one or more episodes of ventricular ectopy. No patient
receiving either study drug had VE.

The frequency and degree of ectopy in each patient was
evaluated and compared also (Table 3). There were no
significant differences in terms of episodes of bigeminy or
couplets. There were, however, significantly fewer iso-
lated premature ventricular contractions and episodes of
VT in the lidocaine group compared with the placebo
group.

Hospital Follow-up

During the hospital stay after the study period, 6 patients
in the lidocaine group and 8 in the Placebo group had
episodes of ventricular ectopy noted. Atrial fibrillation or
flutter occurred in 14 of those who had received lidocaine
and in 9 of those who had received the placebo, Twao
patients in the lidocaine group died. Both were in stable
condition throughout the period of the study. One #83-
vear-old man had no observed ectopy, but on the sixth
postoperative day, he experienced a major stroke and
subsequently died while on mechanical ventilatory sup-
port. The other patient was a 46-year-old man who had
undergone initial coronary revascularization 5 Years ear-
lier. He had no observed ectopy during the study period,
but had two episodes of four-beat VT on subsequent
Holter monitor analysis. On the third postoperative day,
he experienced a cardiac arrest associated with the onset
of atrial fibrillation and could not be resuscitated despite
open cardiac massage. The remaining 107 patients were
discharged in good condition (median length of stay, 9
days).

Comment

There is little surgical literature regarding the routine ‘use
of prophylactic lidocaine after elective coronary artery
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Fig 2. Ventricular ectopyy recorded by continuous Holter mandtoring
during the study period for the tun study groups recefoing prophylac.
te therapy or placebo treatment. Figure exciudes the patients whe
reached omne or more clinical end-points {after “unblinding,” freatment
could no longer be considerad “prophylackic”). (PVCS = prematiire
ventricular contractions; VT = vemtricular frchycardia. )
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Table 3. Holter Monitor Results

Ventricular

Ectopy Lidocaine Placebo P ¥alue
[solated PVCs 202 + 375 330 = 558 0.004
Runs of bigeminy 14 =29 Izx79 NS
Couplets 5x76 v = 20 NS
Runs of ¥T 05=x1 1.6 =29 0.035

* Data are shown as the mean number of ventricular ectopic activities per
patient = the standard deviation.

NS = mot significant; PVCs = premature ventricular contractions:
VT = ventricular tachycardia.

bypass operations. If lidocaine prophylaxis after uncom-
plicated acute myocardial infarction [1. 2] were to serve as
a guide, the relevant data would discourage its use.
Meta-analysis of 14 randomized, controlled studies
showed no improvement in maortality by the routine use
of lidocaine prophylaxis. Indeed, analysis of eight reports,
representing more than 1,400 patients treated with pro-
phylactic lidocaine infusion in a monitored environment,
revealed that the mortality rate was significantly greater in
those patients treated with prophylactic lidocaine than in
the controls [1].

The reported incidence of ventricular ectopy after cor-
onary artery bypass grafting has varied, and the most
likely reason is the different arrhythmia-detection systems
used. Using two forms of surveillance, we have docu-
mented the frequency and character of postoperative
ventricular ectopy in patients undergoing elective myo-
cardial revascularization more accurately than generally
has been done previously. On a real-time, *“clinical” basis,
ectopy was identified by oscilloscopic observation and
continuous use of electronic rate-triggered alarms. Using
a similar clinical system, Matangi and colleagues [3] in
1985 noted ventricular ectopy in only 9.7% (16/164) of
patients over a period of 24 to 48 hours. Other studies [4,
5] have noted a difference in ectopy detection comparing
electronic and simple observational monitoring. We ob-
tained more precise “off-line” analysis through the use of
Holter monitoring. The Holter system was clearly more
sensitive, as we documented a large difference in the
amount, but not degree, of ectopy identified by the
routine clinical method compared with that seen with
Holter evaluation (compare Figs 1, 2).

The difference in detection systems is further high-
lighted by the randomized, prospective, double-blind
study by King and associates [6] in which lidocaine
prophylaxis was evaluated in 83 patients after elective
myocardial revascularization. Their detection svstem was
similar to the dlinical system in our study with the
addition of more sophisticated arrhythmia-detection and
storage capabilities. Indeed, they observed an incidence
of VT or VF (15% of patients in the lidocaine group and
35% of control patients) that was intermediate between
the incidence discerned by our two methods. In our entire
study group, incuding those who reached a clinical
end-point, VT was observed clinically in only 1.5% of
those in the lidocaine group and 10% of the placebo






