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Isorhythmic dissociation is not uncom
mon during inhalational anesthesia", But
a few reports are available, and a report
described that during enflurane anesthesia
isorhythmic dissociation occurred in 5 out
of 12 subjects (42%)2. The etiology of
this rhythm disturbance remains unclear, as
does its treatment", We experienced a case
in which isorhythmic dissociation developed
several times in a patient with sinus brady
cardia during enflurane anesthesia. The
conversion from sinus rhythm to isorhyth
mic dissociation occurred periodically in
association with acceleration of heart rate
due to surgical stimulation or following
intravenous atropine. Although isorhythmic
dissociation has been recognized to dis
appear spontaneously and reappear during
anesthetic course", we believe that this pe
riodical occurrence has not been detailed in
the literature.

Report of a Case

A 64-year-old, 62.5 kg man was scheduled
for removal of left parotid tumor. He was
otherwise healthy except a previous history
that he had once suffered from a syncopal
attack in a bathroom more than 40 years
before. Since then, however, he has been
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in a good health without such an episode.
His preoperative electrocardiogram and
ward records after admission revealed si
nus bradycardia with a rate of 48-60
beats·min- I . Other laboratory data were
within normal limits.

Premedications consisted of diazepam 10
mg, per os, 90 min before arrival in the op
erating room. Before anesthesia induction,
his blood pressure was 106/76 mmHg with
a normal sinus rhythm of 50 beats-min"?
(fig. I-A). Anesthesia was induced with
intravenous thiamylal, 300 mg, the lungs
were ventilated with pure oxygen, and the
trachea was intubated with intravenous suc
cinylcholine, 60 mg. The blood pressure
rose to 172/124 mmHg immediately af
ter tracheal intubation, whereas only a 10
beats increase in heart rate was noted.
Thereafter, anesthesia was maintained with
enflurane 1.5-2.5% inspired and 67% ni
trous oxide in oxygen under controlled ven
tilation. During these procedures, normal
sinus beats were confirmed by continuous
monitoring of the electrocardiogram.

After the initiation of surgery, the P
wave disappeared periodically in association
with acceleration of heart rate due to sur
gical stimulation. Namely, the dissociated
P wave approached the QRS complex and
disappeared within it for 10-20 min (fig. 1
B). Conversely, the P wave that submerged
within the QRS complex or T wave reap
peared and preceded the QRS gradually on
the electrocardiogram, thus regaining a pre
vious sinus rhythm during the deceleration
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Fig. 1. Electrocardiograms
before and during enflurane,
nitrous oxide and oxygen anes
thesia.

A: Sinus bradycardia before
general anesthesia. B: Appear
ance of isorhythmic dissocia
tion. C: Conversion to sinus
rhythm.

Fig. 2. Changes in heart
rate (HR) during general anes
thesia.

1: anesthesia induction and
tracheal intubation. 2: emer
gence and extubation. Op:
start and end of operation.
At: intravenous atropine, 0.6
mg. Periodic occurrences of
isorhythmic dissociation asso
ciated with acceleration of HR,
indicated by arrows.
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of heart rate (fig. I-C).
During sinus rhythms, atropine, 0.6 mg,

was given intravenously as a bolus in or
der 'to clarify the effect of vagal activity
upon the heart rate and sinoatrial node
as a pacemaker. Heart rate increased from
60 to 83 beats-min":' following atropine
injection (fig. 2), resulting in isorhythmic
dissociation and an increase in blood pres
sure of 10 mmHg. Then, the heart rate
gradually decreased to 76 beats·min- l a
few minutes later, and the heart resumed
a normal sinus beat. Such a periodic
withdrawal of sinoatrial nodal pacemaking
rhythmicity was observed several times in
association with acceleration of heart rate
in the remaining anesthetic course (fig. 2).
The period of oscillations in heart rate
was approximately 10 to 20 min (fig. 2).
After the surgery, the patient was widely
awaked and extubated while breathing pure
oxygen. Little changes in heart rate and
blood pressure were found, and sinus beats

persisted throughout this procedure. His
postoperative course was uneventful.

Discussion

Atrioventricular dissociation is a rela
tively rare arrhythmia with an incidence of
0,48 per cent", and induced by a variety
of autonomic influences, drugs, infections,
and others". But under general anesthesia
with halothane or enflurane, isorhythmic
dissociation occurs frequently (42%-50%?,5 .
In addition to inhaled anesthetics, surgical
or sympathetic stimulation", pancuronium",
and atropine" are possibly responsible for
the mechanism of this frequently encoun
tered rhythm disturbance during general
anesthesia.

Essentially in the isorhythmic dissocia
tion, two pacemakers, i.e., the sinus and
atrioventricular nodes, fortuitously discharge
at the same or a nearly similar rate
without antegrade or retrograde conduction
across the atrioventricular node". It has
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been suggested that sympathetic or surgical
stimulation exerts more influences on atri
oventricular nodal cells than on sinus pace
maker cells", Furthermore, the automaticity
of sinoatrial nodal cells is depressed by
inhaled anesthetics more than that of lower
pacemaker cells7 . Clinically, heart rate has
been noted to increase on conversion from
sinus rhythm to isorhythmic dissociation",
as in our patient. Enflurane is known to
consistently increase heart rate in healthy
volunteersj-": this may be relevant to the
frequent occurrence of isorhythmic dissoci
ation. Therefore, the acceleration of heart
rate induced by sympathetic stimulation,
vagal depression (by atropine), or both,
seems to predispose to the development of
isorhythmic dissociation in many circum
stances.

In the present patient, isorhythmic disso
ciation occurred periodically with a cycle of
approximately 10-20 min for quite long pe
riod of time during enflurane, nitrous oxide
and oxygen anesthesia. Oscillations in blood
pressure have been observed in experimen
tal animals8 -

l 2 and critically ill patient!",
These cyclic variations in blood pressure
with periods of second, minute, or hour
time scales are accompanied by oscillations
in heart rate", cardiac output", and vascu
lar resistance!". However, the definite mech
anism of the oscillations in hemodynamics
remains unclear, although these phenom
ena have been known to be produced
or augmented by metabolic acidosis!",
hypoxial

\ hypovolemial ", and intracranial
hypertension'? or cerebral ischemia!". The
oscillations in heart rate associated with
isorhythmic dissociation observed in this
case might be related to these hemody
namic rhythms of unknown, but probably
central origin.

The treatment for isorhythmic dissoci
ation is rarely necessary", Formerly, the
Valsalva maneuver had been proposed as
a method to restore normal sinus rhythm
from isorhythmic dissociation!". In recent
reports, propranolol'' or calcium chloridel!
has been demonstrated to be an effective
drug for isorhythmic dissociation. However,

isorhythmic dissociation of this case did
not reappear in the postoperative period,
indicating no requirement of special care
for this arrhythmia, since isorhythmic dis
sociation is considered to be fundamentally
benign and have little clinical significance,
if the hemodynamic change is trivial, or
underlying heart disease does not exist!",

(Received Aug. 2, 1989, accepted for publi
cation Nov. 7, 1989)
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