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Treatment of Isorhythmic A-V Dissociation during General Anesthesia with Propranolol

RUSSELL F.

Isorhythmic A-V dissociation is a common cardiac dys-
rhythmia during anesthesia that usually occurs in patients
anesthetized with one of the potent volatile anesthet-
ics.!"® With continuous monitoring of the electrocardio-
gram, the P-R interval is observed to gradually shorten
as the P wave approaches the QRS complex and then
disappears within it. The QRS morphology does not
change, and the SA node and AV node continue to de-
polarize independently of each other but at similar rates.*
The P wave usually remains hidden within the QRS com-
plex giving the appearance of an A-V junctional rhythm,
but it may be observed to immediately follow it or to
move in and out of it. When observed the P wave mor-
phology is not altered, unlike in true A-V junctional
rhythms where the atria are depolarized from the A-V
node, usually causing inverted P waves in leads II, III,
and AVF.f

Isorhythmic A-V dissociation is usually tolerated with-
out hemodynamic compromise and its diagnosis is fre-
quently missed. In healthy patients anesthetized with
halothane, isorhythmic A-V dissociation has been found
to cause a 17% decrease in systolic blood pressure 7anda
14% decrease in mean arterial blood pressure® with a rel-
atively constant heart rate. Isorhythmic A-V dissociation
can, however, occasionally result in a significant decrease
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in arterial blood pressure.? In patients with compromised
cardiac function the loss of the normal atrial contribution
to left ventricular filling can significantly reduce cardiac
output.

Decreasing the inhaled anesthetic concentration can
convert isorhythmic A-V dissociation to sinus rhythm.”
Previous clinical reports have demonstrated that both
atropine® and succinylcholine'® may be effective treat-
ments in some cases of A-V junctional rhythm during
anesthesia. The incidence of A-V junctional rhythms in
patients anesthetized with fentanyl and nitrous oxide was
reduced by pretreatment with practolol.!’ Intravenous
propranolol was reported to successfully convert an ap-
parent A-V junctional rhythm to a sinus rhythm in one
patient.'? Some of these rhythm disturbances were prob-
ably isorthymic A-V dissociation.>!®

Four cases of patients who developed isorthythmic A-
V dissociation during cardiac surgery are presented. In
each case the P wave was observed to gradually approach
the QRS complex and then disappear within it. The ad-
ministration of propranolol was successful in treating each
episode,

CASE REPORTS

Case 1. A 74-yr-old man with class IV angina, a history of palpitations,
a previous myocardial infarction (M1), and a traumatic right lower leg
amputation was admitted to the hospital for evaluation of his angina.
His electrocardiogram (ECG) showed a normal sinus rhythm at a rate
of 75 beats/min and an old inferior MI. Cardiac catheterization re-
vealed significant three vessel coronary artery disease, an ejection frac-
tion of 55%, and aortic stenosis with a pressure gradient of 40 mmHg
across the aortic valve. His preoperative medications, including 30 mg
of diltiazem and 20 mg of isorbid dinitrate every 6 h, were continued
to the time of surgery. He was scheduled for coronary revascularization
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F16. 1. ECG, radial artery (ART), and central venous pressure (CVP)
tracings from case 2. Isorhythmic A-V dissociation (left) was converted
to sinus rhythm (right) with propranolol. Pressure is shown in mmHg,

and aortic valvuloplasty. Following placement of iv, radial artery, and
pulmonary artery catheters, anesthesia was induced with 250 pg of
sufentanil, 2 mg of midazolam, and 10 mg of vecuronium iv. The
trachea was intubated, and the lungs ventilated with 0.5% isoflurane
in oxygen. Following iv administration of 6 mg of pancuronium in
divided doses, a change from sinus rhythm (64 beats/min) to isorhyth-
mic A-V dissociation (68 beats/min) was noted on the ECG. Two mil-
ligrams of propranolol, given in 1 mg iv boluses, resulted in a conversion
to sinus rhythm (64 beats/min) within 2 min. Disappearance of cannon
A waves on the central venous pressure (CVP) tracing and an increase
* in arterial blood pressure from 125/55 mmHg to 145/60 mmHg ac-
companied the conversion to sinus rhythm.

Case 2, A 68-yr-old man with class Il angina and a diastolic murmur
was admitted for cardiac catheterization. His ECG showed a normal
sinus rhythm with a rate of 58 beats/min, left ventricular hypertrophy,
and left axis deviation. Cardiac catheterization revealed three vessel
coronary artery disease, moderate aortic insufficiency, and an ejection
fraction of 52%. He was scheduled for coronary revascularization and
aortic valve replacement. He was taking 80 mg of verapamil every 8
h and nitroglycerin ointment preoperatively, which were continued
on the morning of surgery. After insertion of iv, radial artery, and
pulmonary artery catheters he was anesthetized with 2.25 mg of fen-
tanyl and 10 mg of pancuronium iv, the trachea intubated, and lungs
ventilated with 100% oxygen. Enflurane in concentrations of up to
0.7% was used to help control hemodynamic responses to surgery.
Seventy-five minutes following induction of anesthesia a change from
sinus rhythm (68 beats/min) to isorhythmic A-V dissociation (84 beats/
min) was noted, Two milligrams of propranolol were given in 1 mg iv
boluses, followed by conversion to sinus rhythm (75 beats/min) 3 min
later. Sinus rhythm was associated with a loss of A waves on the CVP
trace and an increase in arterial blood pressure from 90/45 to 130/
60 mmHg (fig. 1).

F1G. 2, Continuous recording of the ECG from case 3 after treatment
with propranolol. Note the gradual emergence of the P wave from the
QRS complex as isorhythmic A-V dissociation converts to sinus rhythm.
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Case 3. A 42-yr-old man with a previous MI, who in the past had
undergone percutaneous transluminal coronary angioplasty, was ad-
mitted to the hospital with unstable angina. Cardiac catheterization
revealed significant two vessel coronary artery disease and an ejection
fraction of 40%. He was referred for coronary revascularization. He
had a sinus rhythm at 65 beats/min and an old anterior MI on his
preoperative ECG. His preoperative medications, which included 60
mg of diltiazem every 6 h, nitroglycerin ointment, and a heparin in-
fusion, were continued until surgery. After iv, radial artery, and pul-
monary artery cannulation, anesthesia was induced with 2.0 mg of
fentanyl, 10 mg of midazolam, and 10 mg of vecuronium iv. The
trachea was intubated, and lungs ventilated with 0.6% halothane in
oxygen. Fifteen minutes after induction of anesthesia a change from
sinus rhythm (68 beats/min) to isorthythmic A-V dissociation (83 beats/
min) became evident. Treatment with 1 mg of propranolol, given in
0.5 mg iv boluses, resulted in conversion to sinus rhythm (62 beats/
min), which was associated with an increase in arterial blood pressure
from 130/70 to 145/75 mmHg. Thirty minutes later the patient again
experienced isorthythmic A-V dissociation, which was also successfully
treated with 1 mg of propranolol iv (fig. 2).

Case 4. A 72-yr-old man was admitted to the hospital with an un-
complicated acute MI. Six days following his M1, cardiac catheterization
showed three vessel coronary artery disease and a left ventricular ejec-
tion fraction of 45%. He had a normal sinus rhythm at a rate of 71
beats/min with an anterior MI on his preoperative ECG. The patient
was taking 30 mg of diltiazem every 6 h and nitroglycerin ointment
preoperatively, which were continued until surgery. The patient was
brought to the operating room for coronary revascularization. Follow-
ing iv, radial artery, and pulmonary artery cannulation, anesthesia was
induced with 150 ug of sufentanil, 2 mg of midazolam, and 10 mg of
vecuronium iv. The trachea was intubated and the lungs ventilated
with 100% oxygen. Sixty minutes after induction of anesthesia, his
ECG showed a change from sinus rhythm (64 beats/min) to isorhythmic
A-V dissociation (88 beats/min). Treatment with 1 mg of propranolol
iv resulted in a return to sinus rhythm (65 beats/min) within 5 min,

DISCUSSION

The mechanism of isorhythmic A-V dissociation was
described in 1946 when Segers'? reported that if two
spontaneously beating fragments of frog myocardium
were placed in contact, they often contracted simulta-
neously at equal rates. For development of synchroniza-
tion to occur the individual spontaneous rates had to be
within 25% of each other. The synchronized rate of the
two fragments was usually equal to the more rapidly beat-
ing fragment and was the result of acceleration of the
more slowly beating tissue. '

When normal A-V sequential contraction is inter-
rupted, and the atria and ventricles beat independent of
each other, A-V dissociation is said to exist. Sometimes
the atria and ventricles contract almost simultaneously at
a common rate, similar to the frog cardiac tissue described
by Segers.!* This phenomenon has been called atrioven-
tricular synchronization, or when happening for only a
short time, accrochage.15 The term isorhythmic dissocia-
tion is now more commonly used. This dysrhythmia is
well described in several clinical settings.*!5-18

The appearance of atrioventricular junctional rhythms
during general anesthesia with volatile anesthetics oc-
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curred in 4-46% of patients in several clinical investiga-
tions."*!9-2* Many of these were actually examples of
isorhythmic A-V dissociation. Kuner et al.? and Alexander
et al.* found that over 50% of the rhythms appearing to
be junctional were isorhythmic A-V dissociation. Rhythms
of junctional appearance have also been observed during
anesthesia with nitrous oxide and fentanyl,® following
administration of pancuronium as in the first case,? and
fréquently after reversal of muscle relaxants with anti-
cholinesterase drugs.2’-3°

The four patients discussed in this report were all anes-
thetized primarily with opioids following preoperative se-
dation with a benzodiazepine. Inhaled anesthetics were
used in low concentrations. None of the patients were
given preoperative beta adrenergic blockers, which reduce
the incidence of junctional rhythms during anesthesia.!!
All were taking calcium channel blockers, which may have
increased the chance of isorhythmic A-V dissociation. The
appearance of junctional rhythms has been reported in
patients treated with verapamil.®! In all of the present
cases the P wave was seen to gradually approach and then
hide within the QRS complex, giving the appearance of
an A-V junctional rhythm. Treatment with small doses
of iv propranolol was effective in converting isorhythmic
A-V dissociation to sinus rhythm in all four patients, which
is consistent with this author’s clinical experience. During
conversion to sinus rhythm, the P wave gradually receded
from the QRS complex. Restoration of sinus rhythm in-
creased systolic blood pressure by an average of 18%,
which is similar to previous reports.”®

Propranolol slows conduction and increases the effec-
tive refractory period of the A-V node. It reduces the
rate of spontaneous diastolic depolarization and therefore
the rate of impulse formation in cells that exhibit auto-
maticity.3? Propranolol may preferentially slow the spon-
taneous rate of depolarization of accelerated A-V nodal
tissue, thus allowing the sinus node to reassume control
of heart rate with a conversion to sinus rhythm.

Propranolol should be used to treat isorhythmic A-V
dissociation only after the diagnosis is certain. Beta ad-
renergic blockers are contraindicated for treatment of
junctional escape rhythms, which result from default of
normal SA node pacemaker function as in SA block, sick
sinus syndrome, or high AV block.? Junctional escape oc-
curs after a longer beat-to-beat interval than in the normal
dominant sinus rhythm, producing a slower rhythm, usu-
ally from 30 to 60 beats/min. It functions as a safety
mechanism and should be not suppressed. Isorhythmic
A-V dissociation, however, generally results from accel-
eration of the A-V node, giving rise to a rhythm that is
faster than the dominant sinus rhythm. Propranolol
should be used with a great deal of caution in patients
with disease, such as bronchospasm or poor ventricular
function, which is aggravated by the known actions of the
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drug. A short-acting drug with more beta 1 receptor
specificity such as esmolol may be preferred in situations
in which the side effects of beta adrenergic blockade are
potentially detrimental.

In conclusion, isorhythmic A-V dissociation is a com-
mon rhythm disturbance during general anesthesia. Small
doses of iv propranolol are effective in converting this
rhythm to normal sinus rhythm.
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Fiberoptic Endobronchial Intubation for Resection of an Anterior Mediastinal Mass

DIRK YOUNKER, M.D.,* RANDALL CLARK, M.D.,} LEwis COVELER, M.D.}

Growth of a cervical goiter through the thoracic inlet
into the retrosternal space is a rare cause of an anterior
mediastinal mass." This uncommon lesion frequently pre-
sents with life-threatening respiratory obstruction.?™* It
is not sensitive to radiation therapy and carries a mortality
rate approaching 3% if not surgically corrected.>® In
common with other types of anterior mediastinal masses,
loss of respiratory muscle tone may precipitate complete
obstruction of the tracheobronchial tree, which may not
be relieved by passage of an endotracheal tube through
the vocal cords.”® If this occurs, an intraoperative death
may rapidly follow.® The case of a patient in whom fi-
beroptic endobronchial intubation during spontaneous
respiration allowed safe induction of anesthesia for ex-
cision of a massive intrathoracic goiter is presented.
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CASE REPORT

A 60-yr-old, 178-cm, 120-kg woman was scheduled for urgent me-
diastinoscopy and median sternotomy for resection of an anterior me-
diastinal mass. Two months prior to admission she had noticed a pro-
gressive hoarseness of her voice, a continual sense of fullness in her
upper chest, and a complete inability to sleep on her back. Three weeks
prior to admission she developed audible wheezing and shortness of
breath, which was so severe that she could not walk more than a few
short steps. The patient had a long history of exogenous obesity.

Admission vital signs were as follows: blood pressure 130/80 mmHg,
heart rate 80 beats/min, respiratory rate 26 breaths/min, and axillary
temperature 37° C. Admission hemogram, serum electrolytes, liver
function tests, coagulation profile, urinalysis, and ECG were completely
within normal limits. 'Analysis of arterial blood gases (Flo, 0.2)
revealed the following: Pag, 46 mmHg, Paco, 71.4 mmHg, pH, 7.27,
% hemoglobin saturation 73. Analysis of arterial blood following ad-
ministration of 2 1/min O, by nasal cannulae showed: Pao, 73 mmHg,
Paco, 66 mmHg, pH, 7.39, % hemoglobin saturation 95.

A chest radiograph obtained at admission showed a left upper me-
diastinal mass with displacement of the cervical and thoracic trachea
to the right; a small mass in the right hilum was also noted. An Iridium-
131 thyroid scan revealed a cold nodule in the left lobe of the thyroid
with an area of nonhomogeneous uptake extending into the medias-
tinum. Computerized tomography of the thorax revealed continuity
of the cervical, mediastinal, and hilar masses with posterior displacement
of the trachea and extrinsic compression of the carina. An aortogram
demonstrated compression of the aorta and brachiocephalic vessels.
Severe dyspnea prevented measurement of flow-volume loops in the
upright or supine positions.
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