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Continuous Epidural Lidocaine Infusion in the Parturient
with Paroxysmal Ventricular Tachycardia

MUSHTAQUE M. JUNEJA, M.D,, F.F.A.R.C.S., WILLIAM E. ACKERMAN, M.D., DAVID M. KACZOROWSKI, D.O,,
DAVID G. SoLLO, M.D., LESLIE F. GUNZENHAUSER, M.D.

Paroxysmal ventricular tachycardia (PVT) is usually
associated with organic heart disease but can occur in pa-
tients with structurally normal hearts.'® PVT is defined
as a rapid succession of three or more ectopic ventricular
beats occurring at rates greater than 100/min and orig-
inating from a focus below the bundle of His.*® PVT
during pregnancy has been previously described.®®
However, we are not aware of any case reports of PVT
with reference to its anesthetic management during labor
and cesarean delivery. We are reporting this single case
of PVT in a patient in labor because of several interesting
factors: 1) the presence of PVT during labor in two suc-
cessive pregnancies; 2) increase in the frequency of PVT
with uterine contractions; and 3) the disappearance of
PVT and premature ventricular contractions after a con-
tinuous epidural lidocaine infusion.

CASE REPORT

A 20-yr-old black female at 38 weeks gestation in active labor was
transferred to our institution because of the presence of multiple pre-
mature ventricular contractions on her EKG. Her regular prenatal
clinic examinations were unremarkable. Prior to this admission she
had had a negative cardiac history. She was a nonsmoker with no history
of palpitations, hypertension, chest pain, or syncope. There was no
family history of cardiac problems. The only medications that she re-
ceived during pregnancy were iron and multivitamins. A prenatal car-
diology consultation was done with subsequent Holtor monitoring.
The 24 h Holter ambulatory EKG revealed a sinus rhythm of 73-144
beats/min. Frequent bigeminy, trigeminy, couplets, and triplets were
noticed, as well as brief episodes of paroxysmal ventricular tachycardia.

On arrival her pulse was irregularly irregular at 85 beats/min with
a blood pressure of 110,/60 mmHg and a respiratory rate of 19-20
min. The patient’s hematocrit and blood chemistry values were as fol-
lows: hematocrit 39, chloride 103 meq/], sodium 139 meq/l, potassium
3.6 meq/! BUN 10 mg/100 ml, and creatinine 1 mg/100 ml. Her
arterial blood gases while breathing oxygen (3 liters/min through a
nasal canula) revealed the following: pH 7.39, po, 128 mmHg and
Pco, 33 mmHg. A 12 lead EKG showed the presence of short episodes
of ventricular tachycardia with a rate of 140 beats/min. Retrograde
ventricular atrial conduction was present. The available sinus beats
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had no abnormal findings (fig. 1). After a cardiology consultation, it
was decided not to treat her PVT because she was asymptomatic and
hemodynamically stable. After adequate hydration, an epidural catheter
was inserted via the L2-3 interspace and sensory analgesia was achieved
to a bilateral T8 level with 0.25% bupivacaine. The patient’s pulse,
blood pressure, temperature, EKG, pulse percent oxyhemoglobin
(SpOy), uterine contractions, and fetal heart rate were monitored during
labor. With each uterine contraction, the patient had runs of PVCs
and PVT, which were less frequent but nevertheless present even after
satisfactory epidural analgesia was achieved (fig. 2).

A 2290 gm male child was delivered vaginally with Apgar scores of
8 and 9 at 1 and 5 min, respectively. In the post delivery period, the
patient continued to have runs of PVT and PVCs but were less frequent
than those observed during active labor. The patient’s 2-D echocar-
diogram was normal with her left ventricular wall motion and ejection
fraction within normal limits. Cardiac chamber dimensions as measured
by M mode echocardiogram, were normal. Systolic motion of the in-
terventricular septum and left ventricular posterior wall were also nor-
mal. Aortic and mitral valve motion were furthermore noted to be
within normal limits. A 24-h Holter ambulatory EKG revealed a sinus
rhythm with a rate varying from 46 to 129 beats/min. There were
179 unifocal PVCs, most occurring in a bigeminy pattern. One week
postpartum, the EKG, echocardiogram, and Holter ambulatory EKG
were within normal limits with no PVCs or PVT.

Nine weeks following her first delivery, she was readmitted for severe
nausea and vomiting. Her pregnancy test was positive and she was
treated with conservative medical management. She was followed reg-
ularly, and during her prenatal visits, she had expressed no cardiac
symptoms. Her EKG and cardiac exam were consistently within normal
limits.

At 40 weeks gestation, she was admitted to labor and delivery with
the spontaneous onset of labor and a history of frequent palpitations.
Her EKG showed frequent runs of PVT (fig. 3), which was more pro-
nounced during her uterine contractions. The fetal heart rate revealed
a rate of 120-130 beats/min with good variability.

The EKG was continuously monitored and she received 800 ml of
lactated Ringer’s solution prior to the insertion of an epidural catheter.
Following insertion of the lumbar epidural catheter, bilateral T9 der-
matome analgesia to pinprick was achieved with 0.25% bupivacaine.
She had complete pain relief, but paroxysms of PVT persisted. Eighty
minutes later, she was given 4 ml of 1.5% lidocaine without epinephrine
through her epidural catheter, followed by 4 ml and 2 ml. Ten minutes
after injection, both the PVT and PVCs became less frequent and,
after 20 min, the EKG revealed normal sinus rhythm (fig. 4). Because
of her electrocardiographic response to epidural lidocaine, a continuous
epidural infusion of 0.375% lidocaine without epinephrine was started.
Arterial plasma lidocaine concentrations were measured at 30, 60,

120, and 180 min after initiating the infusion. The plasma lidocaine
concentrations were 2, 2, 3, and 1.2 ug/ml, respectively.

Normal sinus rhythm continued during the continuous epidural li-
docaine infusion, Subsequently, the fetal heart rate pattern began to
reveal late decelerations. Because labor was not progressing and the
cervical dilatation was 4-5 cm an intravenous oxytocin infusion was
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FIG. 1. Twelve lead EKG taken
during the first stage of active labor

(first pregnancy). There are short
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The available sinus beats show no

abnormal findings.

begun. The scalp blood pH was 7.27; a repeat scalp pH at 30 min was
7.23. The late decelerations persisted and, because labor was not pro-
gressing, a decision was made to do a cesarean delivery. Prior to the
onset of late decelerations, there were no changes in the fetal heart
rate or beat-to-beat variability. A T4 sensory level of anesthesia was
achieved with 12 ml of 2% lidocaine administered in 4 ml increments.
During exteriorization of the uterus, the patient had 3-4 unifocal
PVCs/min. Because the patient was experiencing discomfort, 5 ml of
2% lidocaine were administered, which subsequently eliminated the
patient’s discomfort as well as her PVCs.

A 3,680 gm male child was delivered with an Apgar score of 8 and
9at 1 and 5 min, respectively. Postpartum, the patient’s cardiac rhythm
remained in a normal sinus rhythm.

Di1SCUSSION

Paroxysmal ventricular tachycardia (PVT) is generally
considered a manifestation of severe underlying organic
heart disease. PVT is an uncommon arrhythmia caused
by the generation of rapid ectopic impulses in the ven-

tricles. The rhythm is usually regular. Patients may be
asymptomatic or may report symptoms of syncope or an-
gina. On auscultation, the first heart sound can vary in
intensity with each beat. PVT can occur with myocardial
infarction, cardiomyopathy, or mitral valve prolapse;
however, in approximately 10-12% of patients with this
arrhythmia, no underlying organic heart disease can be
found.® The PVT reported previously in pregnant pa-
tients further documented no underlying cardiac pa-
thology.5”

Froment et al.® have described a classification of two
types of paroxysmal ventricular tachycardia that occur
with no underlying organic heart disease. Type I is clin-
ically marked by: 1) the presence of unifocal premature
ventricular contractions in the resting electrocardiogram,
2) runs of bigeminy with the ectopic beat having the same
configuration as the unifocal premature ventricular con-
traction, 3) runs of PVT that would start with an ectopic

1 i hdl.
] ' il
B SY SN ALY AL
! ¥ F16. 2. EKG tracing taken during
,'L i _/' ll l first stage of active labor (first preg-
K 7 % A\ LT nancy) after establishing epidural
M i g €p
block with bupivacaine. EKG shows
m premature ventricular contraction
- ‘| i | 5 with bigeminy. The sinus beats
Mt bl L show borderline accelerated AV
B conduction. PVT is not present.
TRV STHIAL 1]
N 0 T2p ewfadeyl T U
1 (i Il
SERRF RN N A
N \ (—~—L'Hu’\ jl Jl lll - ".

20z Iudy 60 uo 3sanb Aq jpd'4Z2000-00080686 |-Z¥S0000/vrL¥€9/SOE/Z/ | L/yPd-01on1e/AB0|0ISOUISBUE/WOD JIEUYDIDA|IS ZESE//:d}}Y WOI) papeojumoq



Anesthesiology
V 71, No 2, Aug 1989

CASE REPORTS

307

| ——

FIG. 3. EKG tracing taken during - \-H1f ‘

first stage of active labor (second 11

_
——
W
g

pregnancy). It shows recurrent

short episodes of ventricular tachy-

cardia with rate of 120 beats/min. : ol

.,
-
&
=%

iy

The sinus beats show no abnor- _ 1 ,

mality. i ] O S O =

gl TR I 5

B B

beat and maintain the same configuration as the ectopic
beat, and 4) runs of PVT that were short-lived and would
usually end spontaneously. Type II is marked by: 1) the
absence of premature ventricular contractions and bi-
geminy in the resting electrocardiogram, 2) sustained runs
of PVT lasting on the order of days, and 3) paroxysms
of PVT that usually did not revert spontaneously to nor-
mal sinus rhythm.

As previously mentioned, there have also been several
reports in the literature of pregnant patients with PVT
with normal cardiovascular evaluations.®” The first case
of PVT with pregnancy was described by McMillan and
Bellet.® A 16-yr-old woman in her seventh month of ges-
tation presented with PVT. The arrhythmia was precip-
itated by exercise or emotional upset. Quinidine con-
trolled the arrhythmia but was discontinued because of
concern about the effect of this drug on fetal development.

Adams’ described three patients who had PVT during
pregnancy who were successfully treated by quinidine
without adverse effects.

Rally and Walters® reported a 19-yr-old woman at 24
weeks gestation with PVT induced by exercise during
pregnancy which responded to procainamide. Three
weeks later, however, she died from sudden cardiac arrest.
A post mortem examination revealed a normal cardiac
structure. This report demonstrated that the usually be-
nign nature of this arrhythmia might be associated with
a fatal outcome. Fortunately, death associated with PVT
is rare. Reed et al.'” reported that propranolol was effec-
tive therapy for PVT in a 32-yr-old pregnant female in
which the dysrrhythmia was previously resistant to lido-
caine, procainamide, and phenytoin, while Menon et al.
reported that intravenous lidocaine was effective in treat-
ing a 15-yr-old pregnant patient with PVT."!

The case that we reported is in the Type I category
because of the patient’s rhythm characteristics. She was
not treated with intravenous lidocaine. As the frequency
of PVT increased with each uterine contraction, the ar-
rhythmias might have been caused by catecholamine re-
lease induced by physical stress and pain. Once epidural
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analgesia was established, however, the PVT continued,
suggesting another etiology in this patient. Emotional
stress may also cause PVT, which may have been the rea-
son PVT continued in this patient.” The arrhythmias that
occurred during her first labor were considerably reduced
after adequate epidural analgesia was established with
0.25% bupivacaine, but the arrhythmias were never com-
pletely abolished. During her second pregnancy, her ar-
rhythmias were completely abolished with the continuous
epidural lidocaine infusion.

Intravenous lidocaine by bolus and infusion is often
the preferred treatment for terminating ventricular ar-
rhythmia of many causes, including digitalis toxicity.'?
For the effective control of PVT, the maternal plasma
concentration should be in a therapeutic range, which is
2-4 ug/ml.'® The plasma lidocaine concentrations in our
patient after the continuous infusion of epidural lidocaine
was in the therapeutic range,

Even though lidocaine easily crosses the placenta, a
previous study has shown that epidural lidocaine and its
metabolites are effectively metabolized by the fetus.!* At
therapeutic blood levels, there is no evidence in experi-
mental animals showing any adverse effects on uterine
contractility, the uteroplacental circulation,'® or on the
fetal heart rate.'®

Thus, we suggest that when a parturient has an ar-
rhythmia of ventricular origin, and if epidural anesthesia
is to be administered, lidocaine is the most rational choice
as the local anesthetic because, after systemic absorption
from the epidural space, it may act as both an antiar-
rhythmic agent as well as a local anesthetic agent for epi-
dural blockade. Plain solutions of 0.375% lidocaine during
continuous epidural infusion do not consistently provide
effective analgesia in all patients. In these instances one
may wish to supplement with an epidural bolus of 1-1.5%
lidocaine. Because of the potential for lidocaine toxicity,
if intravenous lidocaine administration is a consideration
during epidural lidocaine infusions, we recommend that
periodic plasma lidocaine concentrations be measured to
avoid the development of toxic levels.

In conclusion, we describe the clinical management of
a young parturient with paroxysmal ventricular tachy-
cardia in two successive pregnancies. She had no other
evidence of heart disease or systemic illness. Her PVT
was not treated because she was asymptomatic and he-
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modynamically stable; however, continuous epidural li-
docaine infusion, which was started to alleviate the pain
of uterine contraction, completely abolished the PVT.
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