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REPETITIVE MULTIFOCAL PAROXYSMAL ATRIAL TACHYCARDIA
WITH CYCLIC WENCKEBACH PHENOMENON UNDER OBSERVATION FOR 13 YEARS
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YOSHIAKI OMORI, M.D. ( k#4818 )
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SUMMARY. A patient with repetitive multifocal paroxysmal atrial tachycardia with cyelic Wenckebach
phenomenon is described. The arrhythmia has persisted, without other physical or laboratory abnormalities,
for 13 yvears and perhaps for about 20 years. The length of the post-paroxvsmal pause influences the pattern
of the first rhythm of the subsequent paroxysms. Review of prior reports emphasizes a hiphasic prognosis
with younger cases (such as the present) enjoying apparent good health, while the elderly with this arrhyth-
mia have a risk of unexpected demise.
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INTRODUCTION

Parkinson and Papp in 1947! drew attention to the
benign prognosis of repetitive paroxysmal tachycardia.
Subsequently, as recently as 1967 Cass® reviewed only
11 cases, from 1900 to 1967, with repetitive supraven-
tricular tachycardia which demonstrated no heart disease,
a tribute to the rarity of this form of tachycardia.

Mare recently, Shine® and Phillips" described 32 cases
and 31 cases, respectively, of what they called multifocal
atrial tachycardia or chaotic atrial mechanism among
about 12,000 electrocardiograms (ECG). These authors
emphasized the occwrrence of high mortality (37.5% to
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51.6%) and of serious complications such as pulmonary
disease, diabetes mellitus, and arteriosclerotic heart

disease.™" On the other hand, Parkinson and Papp '
stated that in their experience most patients remained

healthy provided they avoid strenuous activity.

Abrams has described repetitiveness as well as multiplicity
of ectopic beats in a case with repetitive multifocal par-
oxysmal atrial tachvcardia.® These different terms
mentioned above seem to have been used to represent a
tachycardia essentially of the same nature. There is much
controversy concerning this type of arrhythmia with
respect to the presence of organic heart disease and
prognosis.

This report presents a case of repetitive multifocal paroxys-
mal atrial tachycardia with cyclic Wenckebach phenom-
enon. It is also of particular interest that paroxysms
have continued over 13 years' observation, but that the
patient has had no demonstrable heart disease.

CASE REPORT

A 39-year-old Japanese female (MF-) has received
biennial physical examinations at ABCC in Hiroshima
since the age of 25 in 1956. These examinations are a
routine activity for evaluating late effects of the atomic
bombs of 1945.° She was at 2950 m from the hypocenter
(estimated total radiation dose, Orad) and had no acute
radiation symptoms.

Except for a past history of measles and mumps in infancy,
she was healthy at age 19 when she married. In 1949,
she was found during the course of her first pregnancy to
have an irregular radial pulse. An ECG was not recorded.
A second pregnancy in 1954 was accompanied by minimal
proteinuria and ankle edema. An ECG was performed
then but the results are not known. She had appendicitis
during that pregnancy and tolerated the operation well.
In 1956, she had her third and last delivery without

complication.

From 1949 to 1969, she reported no serious or chronic
complaints other than mild palpitation on acute respiratory
infection. She suffered from acute pyelonephritis for
1 month in 1961.

Although the patient was carefully examined in 1956,
1959, 1961, 1963, 1964, 1965, 1967, and in October
1969, the only physical abnormality found was arrhythmia.
She deviated very little from about 50kg in weight.
Height is 155em. Each ECG showed a complicated
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TABLE 1 AURICULAR RATE, VENTRICULAR RATE, AND BLOOD PRESSURE, 1956-69
#1 LEMBE, LEMBES S CME, 1956 - 694

Heart beats by ECG/min

Year LEBEEO L GHL D oL BP (mmHg)
Sl Auricular Ventricular 1+
Lo TE fa i # L E A A

1956 136 110 135/100
1959 130 115 110/80
1961 136 122 105/80
1963 115 90 104/80
1964 136 110 106/70
1965 125 99 110/70
1967 130 98 110/72
1969 130 93 110/65

arrhythmia of similar nature at each examination (Figure 1),
She has not been treated because of freedom from
complaints and because her radial pulse rarely exceeded
100 per minute. No pulse deficit was noted. Heart beats
by ECG and sitting blood pressures from 1956 to 1969
are presented in Table 1.

Effects of ocular pressure, carotid massage, breathing
and postural changes were not evaluated, because the
patient refused all maneuvers other than routine ECG
recordings.

Laboratory data including complete blood counts, urinalysis,
serology, and stool guaiac, as well as chest roentgeno-
grams were within normal limits at each clinic visit.
Other laboratory tests in 1969 were as follows: Total
serum protein was 6.8 g/100ml, albumin 3.5 g/100 ml,
and globulin 3.3 g/100ml. Alkaline phosphatase was
3.59 Shinohara-Jones units. SGPT was 8.0 units. CCF
was negative. Total cholesterol was 176 mg/100 ml.
A 1-hour blood sugar after an oral dose of 50 g glucose
was 126 mg/100ml. Uric acid was 5.2 mg/100 ml. PBI
was 3.5 4 g/100ml (normal: 3.5-8.0), with no elinical
evidence of hypothyroidism. The Latex fixation test was
not reactive.

Electrocardiograms. ECG tracings are illustrated in
Figures 1 and 2. A continuous run of regular sinus

rhythm was never recorded in any lead, nor at anyv time
from 1956 to 1969.

The P waves are of varying morphology and the PP
intervals are irregular, suggesting multifocal atrial origin
of ectopic beats. The P-R interval of the normal sinus
beat is 0.16 seconds. All the QRS complexes seem to be
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Figure 1 Serial ECG strips of Lead II from 1956 to 1969. The longer ventricular pauses terminated by single sinus beats,
shorter veniricular pauses and repeated run of ectopic airial beats of the 3:2.5:4 Wenckebach type, as shown in Figure 2,
are clearly seen through years. The strips of 1956 and 1959 shows longer period of tachycardia.
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Figure 2 A continwous ECG sirip of Lead I. Single sinus beats following longer ventricular pauses, separaling parox-
ysms, is repeated at 6.2-7.7 seconds. The configuration of ectopic P waves is variable and the PP interval is irregular.
These facts suggest repelitive and multifocal atvial tachycardia. The PR interval is progressively prolonged unlil finally the
QRS afier the 3rd-4th P wave is dropped. Then, the 3:2 and 4:3 Wenckebach phenomenon are repeated 3-4 times. The
degree of PR prolongation is initially larger and the RR interval tends to be smaller progressively. The PP interval of shorier
venlricular pauses tends to be longer than the preceding PP. A similar pattern is scen in all other leads.

F A M H - o W B

Theaofrhiz, Kl
QRS mii

M2 CEHOEIEN. SIHENCTEEoNRILEH. GEEODPHIZHGS
1, 6.2 -7. 7B ZLERELTVS. RAUPBEEIL-ETLC,
HEEUCEREO LM E TS, PREM L FOIZEREL,
SULIRE T A, 3: 28 4L0°4: 30 Wenckebach M43 —4dm{NEEH B,
Pex 7, RRMEUE LAVIZE 25 MmAH 5. FuIE ) o LEkEmC L35 PP G,
W ELHiAE S, FoodT<ToEBECFLTERNBORIALSNS.

L
BA3szvLIR4AHFHOP R

0o PP MR &




preceded by P waves, either upright or negative. The
P-R interval of the periods of ectopic beats are progres-
sively prolonged from 0.16-0.17 to 0.24-0.26 seconds
until, finally, the last P waves fail to be followed by a
ventricular complex at the end of each sequence. This
then is considered to be incomplete atrioventricular block
of the Wenckebach type.

There seem to be two clearly different pauses, that is:
(1) shorter ventricular pauses within the bouts of rapid
rhythm corresponding to single dropped ventricular
responses of the Wenckebach type which follow progres-
sive P-R prolongation, and (2) longer ventricular pauses
(without atrial activity) separating paroxysms usually
terminated by single sinus beats. Typically single sinus
beats are noted every 6.2 to 7.7 seconds (Figure 2).
Each cyclic sinus beat initiates another run of paroxysmal
supraventricular tachycardia.

As shown in Figures 1 and 2, runs of ectopic beats are
variable in duration, and form repeated Wenckebach
phenomenon interrupted by single sinus beats. The
amplitudes of QRS waves are slightly variable but their
contour is similar to a sinus beat.

The question is raised whether or not negative P waves
with P-R of 0.16-0.17 seconds, preceding the first ventri-
cular complex after the shorter pauses, might well represent
an A-V nodal origin with retrograde conduction. It may
be possible that negative P waves are prolonged more
than 0.12 seconds, because the preceding P waves (at the
end of Wenckebach phenomenon) deeply penetrate the
A-V node and affect conduction of the next nodal beat.
But, it is probably true that stimuli causing negative
P waves come from the most caudal part of the atria in
this case. Mirowski’ reported 12 instances with ectopic
rhythms showing P wave inversion in all precordial leads.
These were considered to originate anteriorly in the left
atrium. This mechanism must also be considered in the
present report since P waves with the same characteristics
were present in all precordial leads (Figure 3). Atrial
tachycardia with atrioventricular block mav often be
impossible to differentiate from cases of atrioventricular
junctional origin.8 In any case, this patient has bouts of
supraventricular tachycardia with Wenckebach phenomenon
as a usual rhythm. An interruption by occasional cyclic
sinus beats demonstrates all the characteristics of repetitive
short paroxysms of rapid ectopic atrial rhythm.

DISCUSSION

The discrepancy in prognosis as well as in frequency with
which this arrhythmia has been reported makes care of
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Figure 3 Eclopic beals with P-wave inversion in all precordial leads. Eclopic leads in this figure were selected from similar
patterns for all leads as shown in Figure 2. These probably represent eclopic beats of left alrial ovigin.
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these patients more difficult. Moreover, this arrhythmia
appears to be highly refractory to various therapeutic
agents. .
effective, does not alter the basic arrhythmia, while it may

In general, digitalis, even if it is relatively

slow ventricular rate by promoting atrioventricular block.”
On the other hand, children seem to respond well to
digitalis for repetitive tachycardia.”
expected fatal arrhythmia, intensive care for the general
condition has been strongly recommended.®*

To prevent un-

The concept of a benign course is supported by the present
case in which there were three uneventful pregnancies
despite arrhythmia. Even without anti-arrhythmic therapy,
other abnormalities were not found on regular physical
examinations over 13 years. Indeed, considering the
early history, paroxysms appear to have continued for
about 20 vears. It seems that a relative slowness of the
ventricular rate, as shown in Table 1, has kept this patient
from being disabled during the years of repetitive
tachycardia.
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The present case, judging from past history, most probably
developed tachycardia during pregnancy. One other
report de scribes repetitive tachycardia during pregnancy. '’
However, etiological relation between repetitive tachycardia
and pregnancy has not been proven.

The average age of the reported cases with repetitive
tachycardia with benign prognosis and without remarkable
physical abnormalities or heart disease, is about 25 years."*
On the other hand, those with high risk of sudden death
had average ages of 68.5 and 74 years.®* The present
author speculates that this disparity in clinical courses
might well be, in part, accounted for by the great difference
in age at discovery. Thus, coronary arteriosclerosis may
be a seminal factor leading to the poor prognosis of older
ages. However, differences in the criteria of the authors
should be considered. Earlier studies' put more stress
on repetitiveness of ectopic beats than on multiplicity of
P waves which was the major criterion of the more recent
reports.™  The present case has both of these charac-
teristics as illustrated in Figure 2,

It is noteworthy that the etiology of repetitive tachycardia
has not clearly been defined. However, autopsy studies in
eight cases suggested that diffuse atrial disease (ischemia,
fibrosis, or distension) may be related to the pathogenesis

of chaotic atrial mechanism."

The predominant type of A-V block in most instances of
paroxysmal supraventricular tachycardia is 2:1 with
sporadic Wenckebach phenomenon.” However, very few
cases of repetitive tachycardia with Wenckebach phenom-
enon have been reported.’®!! Moreover, cyclic P-R
prolongation of the Wenckebach type sustained for long
years, as in the present case, has never heen reported as
occurring with repetitive tachycardia.

Insofar as can be ascertained, there is only one case
report ' of repetitive ventricular paroxysmal tachycardia,
in which the length of the post-paroxysmal pause influenced
the pattern of the subsequent paroxysm. As in the present
case, the post-paroxysmal pause governed the pattern of
the first rhythm at the end of each pause, but not that of
subsequent paroxysms. Further investigation of the
pathophysiologic and etiologic mechanisms is required for
full clarification.
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