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believe it is this rich arterial anastomotic network of the
face and nose which is responsible for the lack of cor-
relation between pulse height in the anterior ethmoidal
artery distribution and CBF. Measuring pulse height in
the anterior ethmoidal distribution by this nasal ple-
thysmograph yielded no data which were clinically useful
in monitoring cerebral ischemia during carotid endar-
terectomy.
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Perioperative Anesthetic Management of a Patient with Long Q-T Syndrome (LQTS)
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Hereditary prolongation of the Q-T interval associated
with ventricular tachyarrhythmia and sudden death has

* Senior Resident in Anesthesia, Massachusetts General Hospital.

1 Assistant Physician in Medicine and Associate Pediatrician, Mas-
sachusetts General Hospital; Assistant Professor in Pediatrics and
Medicine, Harvard Medical School.

t Associate Professor of Anesthesia, Harvard Medical School; As-
sociate Anesthetist, Massachusetts General Hospital.

§ Anesthetist, Massachusetts General Hospital; Professor of Anes-
thesia, Harvard Medical School.

Received from the Department of Anesthesia and Cardiac Anesthesia
Group, Massachusetts General Hospital, the Anesthesia Laboratory
of the Harvard Medical School at the Massachusetts General Hospital,
and the Departments of Medicine and Pediatrics, Massachusetts Gen-
eral Hospital and Harvard Medical School, Boston, Massachusetts
02114, Accepted for publication May 11, 1981.

been recognized for about 25 years.'"" It is often fa-
milial,® occurs both with' or without congenital neural
deafness,> and often is associated with a family history
of syncope and sudden death secondary to ventricular
tachyarrhythmia.’ Only one description of the anesthetic
management of these patients has been published.” In
the present communication we describe the intra- and
perioperative management of a patient with LQTS
undergoing suction dilatation and curettage and lapa-
roscopic tubal ligation, review the related literature,'™"?
and present our current management guidelines.
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REPORT OF A CASE

A 26-year-old gravida 3 para 2 woman, eight weeks pregnant, was
scheduled for therapeutic abortion and laparoscopic tubal ligation. The
diagnosis of LQTS was made at age 23 years, after a three-year-old
nephew with this entity was successfully resuscitated from ventricular
fibrillation. The patient denied chest pain, shortness of breath, pal-
pitations, paroxysmal nocturnal dyspnea, orthopnea, or dizziness.
Three other members of the family also have the LQTS. There was
no family or personal history of deafness. The patient had tolerated
two prior full term pregnancies with vaginal delivery under spinal
anesthesia, as well as full mouth dental extraction under general anes-
thesia. No perioperative cardiac evaluation was available from these
procedures. The patient smoked two packs of cigarettes per day, had
no known allergies, and was taking no medications. Physical exami-
nation revealed a healthy young women in no distress. Blood pressure
was 132/72 torr with no orthostatic change. Heart rate was 88 beats/
min and regular. There was no extrasystolic activity at rest or with
exercise; the respiratory rate was 18 breaths/min. Examination of the
heart, chest, abdomen, and central nervous system was normal. Chest
roentgenogram, blood urea nitrogen, and serum creatinine, sodium,
potassium, and calcium were normal. Standard 12 lead electrocardio-
gram revealed normal sinus rhythm with a heart rate of 80 beats/min.
The Q-T interval was prolonged at 0.52 seconds. (fig. 14) Echocar-
diogram was normal.

Morphine, 10 mg, im, and diazepam, 10 mg, orally were given one
hour before anesthesia. The patient arrived in the operating suite well-
sedated with a heart rate of 60 beats/min. Additional sedation was
provided by incremental intravenous doses of Innovar® (total 5 mg
fentanyl and 12.5 mg droperidol) under continuous electrocardi-
ographic monitoring (lead V,). A central venous catheter was inserted
and the right radial artery cannulated. The oropharynx was sprayed
with 4 per cent lidocaine, 3 ml, and the trachea anesthetized transtra-
cheally with 4 per cent lidocaine, 2 ml. Thiopental, 50 mg, was ad-
ministered intravenously, dircct laryngoscopy was performed, and the
trachea intubated during continuous electrocardiographic and arterial
blood pressure monitoring. No change was observed in these variables.
Anesthesia was maintained with 60 per cent nitrous oxide and 0.5-1
per cent inspired concentration of enflurane with controlled ventilation.
Two transient episodes of junctional rhythm, unaccompanied by
changes in arterial blood pressure, reverted spontanecously to sinus
rhythm. During the remainder of the operation, blood pressure re-
mained stable at 100/60 torr, and normal sinus rhythm was maintained
at a rate of 72 beats/min without change in Q-T interval. Intraoper-
atively Pag, was 274 torr, Paco, 32 torr and pH, 7.44 at an Flo, of
40 per cent. Aflter termination of the surgical procedure, the oropharynx

was suctioned and all anesthetic agents discontinued. Five minutes
later, the patient opened her eyes, adequate spontaneous respiration
resumed, and the endotracheal tube was removed. Following tracheal
extubation, the heart rate increased to 100 beats/min and the blood
pressure to 125/70 torr, and unifocal ventricular premature beats
(VPB) were observed (fig. 24). The VPBs increased in frequency
whenever the patient was aroused from light sleep by verbal stimu-
lation. Increments of intravenous propranolol to a total dose of 1.5 mg
were administered when ventricular bigeminy was observed. Following
a run of ventricular tachycardia lasting 4 seconds (fig. 2B), 50 mg
lidocaine, iv was administered and lidocaine infusion at a rate of 2 mg/
min was initiated. Additional propranolol, 1 mg, was administered to
a total dose of 4 mg. Ventricular ectopic activity abated following the
lidocaine. The patient was transferred with a cardiac rhythm monitor
to the postoperative recovery room. Laboratory values on arrival in the
recovery room were Pag, 123 torr, Paco, 40 torr, pH, 7.36 on Flg,,
0.4 via face mask, serum sodium 136 mEq/], serum potassium 4.0
mEq/1, and hematocrit 33 per cent. Lidocaine infusion was decreased
to 1 mg/min and no arrhythmias were observed with continuous
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F1G. 1. A4 is the preoperative lead II rhythm strip demonstrating
abnormal Q-T interval prolongation to 0.52 seconds. B illustrates slight
shortening of the early postoperative Q-T interval on the lead II rhythm
strip to 0.48 seconds, despite mild slowing of the heart rate to 56 beats/
min. C is the late postoperative lead 1I rhythm strip which shows
persisting prolongation of the Q-T interval to 0.53 seconds.

rhythm monitoring. The patient was transferred to the medical inten-
sive care unit. Lidocaine administration was discontinued 24 hours
after the operation. Ventricular ectopic activity occurred 3 hours later.
(fig. 2C) Lidocaine was reinstituted with cessation of ectopic activity.
Administration of phenytoin was started (1.2 g, po followed by 200
mg, po, bid) No further VPBs were noted during continuous cardiac
rhythm monitoring, despite discontinuation of the lidocaine infusion
for 72 hours. The paticnt was discharged on the sixth postoperative
day, taking a maintenance dose of phenytoin 200 mg twice daily. The
Q-T interval after four days of oral phenytoin was 0.48 s (fig. 1B).
Four weeks after discharge the electrocardiogram revealed normal sinus
rhythm with a Q-T interval of 0.53 seconds and no ventricular ectopic

activity (fig. 10).
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FI1G. 2. 4 is a rhythm strip recorded from the right precordial in-
traoperative monitoring lead which illustrates normal sinus rhythm
and unifocal ventricular premature beats. The heart rate was 70 beats/
min and the Q-1 interval was 0.50 seconds. B illustrates an eight beat
run of ventricular tachycardia which was preceded and followed by
normal sinus rhythm. The Q-'T" interval was 0.49 seconds and the heart
rate was 80 beats/min. C'is a lead 11 rhythm strip which shows normal
sinus rhythm interrupted by a couplet of premature ventricular beats.
The Q-T interval was 0.50 seconds and the heart rate 64 beats/min.

DiIscussION

Because of the increased awareness of this entity, in-
creasing numbers of patients with LQTS are now being
identified prior to anesthesia and surgery. At present
there are no guidelines for perioperative management of
these patients, and only rare cases have been described.’
Our patient illustrates some of the problems associated
with the LQTS and highlights the need for additional
such descriptions.

Despite the many advances made in the understanding
of the LQTS, the precise pathogenesis remains unclear.
At present, imbalance of adrenergic influences on the
myocardium is considered the most tenable etiology. Pro-
longation of the Q-T interval is associated with either
stimulating the left stellate ganglion or ablating the right
stellate ganglion in dogs.?

Continuous cardiac rhythm monitoring, including
monitoring during the perioperative period, is essential
and has not been stressed previously. Preoperative sud-
den death of a hospitalized patient with this entity has
been described.® Only perioperative electrocardiographic
monitoring allowed recognition of high grade ventricular
ectopy in our patient. Ventricular ectopy first occurred
with arousal following tracheal extubation, a time when
such ectopy might not be anticipated, though precipi-
tation of ectopy by increased heart rate and blood pres-
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sure has previously been reported.* Rhythm monitoring
during transport to the recovery unit would thus appear
mandatory, even for asymptomatic patients. Interest-
ingly, patients with LQTS have developed ventricular
ectopy with auditory stimuli.” Indeed, physical, as well
as mental, stresses may provoke ventricular ectopic ac-
tivity.'?

Once ventricular ectopy develops, management is con-
troversial. Lidocaine has been reported to be ineffective
in the control of ectopy in patients with LQTS. However,
in our patient, lidocaine was twice associated with relief
of ventricular ectopy, including ventricular tachycardia.
We therefore recommend a trial of lidocaine for peri-
operative ventricular ectopic activity in patients with
LQTS.

Currently, oral propranolol is widely used for chronic
management of LQTS.>>! Our initial therapy of ven-
tricular ectopic activity consisted of intravenously ad-
ministered propranolol. Propranolol exerts its beneficial
effect by suppressing the effects of sympathetic discharge,
rather than by shortening the Q-T interval. In fact, in
LQTS, intravenously administered propranolol has been
shown to prevent epinephrine-induced ventricular fi-
brillation.* However, since propranolol by itself did not
prevent progression of the ventricular ectopy in our pa-
tient, we administered lidocaine. Because it is possible
that the propranolol effect was delayed or the dosage was
too small in our patient, we feel that further experience
with propranolol in the acute setting is needed before
conclusions may be drawn.

Bradycardia is not uncommon in the LQTS,’ and beta-
blockade may further decrease heart rate, which may
predispose to ventricular ectopic escape rhythms. Thus,
in patients with underlying bradycardia, we believe pro-
pranolol should be avoided.

Phenytoin was given orally in our patient for control
of late postoperative ventricular ectopy. Experience with
perioperative phenytoin for controlling ectopy is mini-
mal, although intravenous phenytoin has been reported
to decrease the Q-T interval. In addition to its direct
myocardial effect, phenytoin has a primary antiar-
rhythmic effect thought to be related to an action upon
the midbrain."

We elected to start the patient on chronic phenytoin
when ectopic activity recurred 30 hours postoperatively.
That episode may have been secondary to perioperative
stress or other transient unknown factors. Therefore, the
decision to initiate chronic antiarrhythmic medication in
this patient is open to question, and emphasizes the lack
of guidelines for antiarrhythmic management of the
LQTS in general.

Quinidine and procainamide should be avoided in
LQTS because both increase the duration of repolariza-
tion. Digoxin has been reported to decrease the Q-T
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interval,' but has been ineffective in decreasing ventric-
ular ectopy.*'® If electrolyte imbalance exists, rapid in-
travenous digitalization may itself cause ventricular ec-
topy.

Primidone, a barbiturate, has recently been described
to be an effective drug for treatment of LQTS."” Nu-
merous earlier reports have attributed efficacy to other
phenobarbitol preparations as well.? Thus, further eval-
uation of rapid acting anticonvulsant drugs would be
useful as they may be helpful during the perioperative
period.

Surgical ablation of the left stellate ganglion is re-
ported to decrease both the Q-T interval and ventricular
ectopy in some patients with LQTS.® However, this has
not been the uniform experience,>'! and some patients
have not been improved. Nevertheless, temporary phar-
macologic blockade of the left stellate ganglion may be
an alternative therapy for suppression of otherwise re-
fractory malignant ventricular ectopy encountered in the
perioperative period.
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Pneumochylothorax: A Rare Complication of Stellate Ganglion Block.
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The following is a report of a rare complication of
stellate ganglion block.

REPORT OF A CASE

A 24-year-old woman had pain in her left wrist for one year. She
had been treated by manipulation under anesthesia and an intra-ar-
ticular injection of hydrocortisone. This relieved the pain for only three
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wecks. Roentgenograms of the wrist were normal and the orthopedic
surgeon did not feel that surgical exploration was justified.

The patient complained ol severe pain in the back of her left hand
and wrist and at the base of her thumb. The pain was disabling as
she was left-handed and a clerical worker. On examination tenderness
was at the base of the first metacarpal from both light and deep pal-
pation. Sensation was diminished over the dorsal surface of the thumb,
index and middle fingers and palmar surfaces of the terminal phalanges
of the same digits. A loss of abduction of the thumb was also present.

To exclude a peripheral neuropathy, hemoglobin, white blood count
and differential, peripheral blood smear, a glucose tolerance test, serum
folate and vitamin B, levels and nerve conduction were determined
and found to be normal. To determine whether a sympathetic dystrophy
was present, a diagnostic left stellate ganglion block was attempted,
employing the standard anterior paratracheal approach.'

No abnormalities were noted on positioning the patient except the
suprasternal notch appeared to be low. After infiltration with a local
ancsthetic, a 22-gauge 5-cm needle was inserted 3 cm above the ster-
noclavicular joint in the groove between the trachea and the belly of
the sternomastoid muscle. There was no resistance to passage of the
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