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URICULAR paroxysmal tachycardia is a condition in which the
heart beats rapidly and regularly in response to impulses arising
in the auricles. The attacks are characterized by abrupt transitions,
from normal rhythm to tachycardia at their onset, and from tachy-
cardia to normal rhythm at their termination. They usually last a few
minutes or a few hours, rarely much longer. The rate is usually be-
tween 150 and 220 per minute, commonly near 200. The ventrieles
respond, as a rule, to each aurieular beat. The attacks can often be
stopped by pressure upon the carotid sinus, or by large doses of digitalis,
less commonly by quinidine. The precise mechanism of the auriecular
tachyeardia is not understood. It is ecommonly believed that a rapid
succession of impulses arises from an ectopic focus in the auricles. Tt
is possible that in some manner each beat initiates the succeeding beat,
or that the tachycardia depends wupon the establishment of a circus
rhythm in the auricular musele. This last possibility has been diseussed
in considerable detail by Lewis* Tt is of interest that auricular par-
oxysmal tachyecardia seldom occurs in patients who have had previous
attacks of auricular flutter or fibrillation, and that these disturbances,
which are caused by circus rhythm, are uncommon in patients who have
had auricular paroxysmal tachycardia.

In auricular flutter the auricular activity is characterized by a high
degree of regularity and uniformity. The auricular rate is usually be-
tween 240 and 375 per minute. The ventricles very rarely respond to
each auricular impulse; there is nearly always partial atrioventricular
block, commonly 2:1. The ahnormal mechanism is usually more per-
sistent than auricular paroxysmal tachycardia, and often lasts for weeks
or months, but repeated short attacks sometimes oceur. Carotid sinus
pressure slows the ventricles but does not alter the auricular mechanism.
Digitalis slows the ventricles, and, when large amounts are given, usu-
ally eonverts aurieular flutter into auricular fibrillation. Quinidine al-
ways slows the auricular rate, but does not often restore normal rhythm.

In rare instances of auricular paroxysmal tachycardia, the ventricles
do not respond to each auricular beat in the usual manner. There may
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AURICULAR PAROXYSMAL TACHYCARDIA
DURATION |FREQUENCY! DURATION . e i
AUTIIORS AGE | SEX OF oF OF ]\‘ITI’I IiF‘V‘jI‘LEO(E’I“{ P owavEsT
SYMPTOMS| ATTACKS | AtTacks |00 AV BLOC LI | LII | L
1. | Koplik, 1017 10| M |2 years 200 2:1 to 3:1 N
2. |Singer and 70 | M T T T84 jeomplete 1 [T ’
Winterberg, 1
1922
3. |Gallavardin, 60 | F |a few one attack|a few 180 | 2:1 -
1923 hours hours |
4. |Lenhartz and | 29 | F |3 vears |3 aftacks lup to 94196 2:1 [ I
Samet, 1924 | days to
[ 188
I B I
5. |Sprague and 48 F |10 years |4 days to|several 190 2:1 + - -
White, 1923 7 months| hours to + + +
270
8 EH T |6 months |20 attacks 2 hours to] 220 | 2:1 + + l-T
5 days e
7. 96 | M |10 years |daily to 7|a few 166 | 2:1 +
months minuntes to
160 "
8. |Wenckehach & several 1801 3:1 to 6:1 : -
Winterberg, hours - I R
9, 1927 20 | M |7 weeks |numerous |variable 180 3:2 to 2:1 7”7‘ o
10, many ' 4 tweeks | 205 ]| dropped (+, lead mot
years heats stated)
11. | Dock, 1928 38 1 T |92 days |ome attack|22 days |186]2:1 to 4:1| ¢ | ¥ | %
to
180 |
192, | Mackinnon, 17 | M |at least |one attack|at least 5 121 2:1 (4, lead mnot
1934 5 days days stated)
17 45 T |2 vears daily a few 150 | dropped (7, lead mnot
minutes heats stated)
14. | Brown, 1936 40 B |8 vears - a few 204 201 = ,\._+,_.‘, T
minutes, \
persist- }
ent |
15. | Maddox, 1937 |39 [ F |17 vears (2 to 5 up to G691 120171:1 to 3:1| + - ! -
years days to |
170 |
]
16. | Maarssg, 1937 8 |TM |1 year T month | 182 | dropped T TR
to bheats, 2:1 !
160 ‘ |
17. | Fine and 16 | F {several daily brief 120 | dropped } - + l +
Miller, 1940 years to | beats ! ;
200 !
18. |Case 1 30 | M |9 years upon brief 1704 1:1 to 3:1 *
exertion 1180 o A__L* i
19. 2 35 | M |10 years |daily to |up to 26[200| T:1 to 2:1| + [ + [ -
i geveral davs i
i wecks \
*During paroxysmal tachycardia. +, upright; -, inverted; #, diphasic, upward and then down-
ward; ¥, diphasic, downward and then upward; ?, not visible,
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I
WITH AURICULOVENTRICULAR BLOCK
CONGES- ORGANIC INEFFEC-
DIS- EFFECTIVE
TIVE HEART TIVE RESULT REMARKS
RE A NT
ABILITY FAILURE DISEASE TREATMENT:! TREATMEXN
moderate [none none electrocardiograms
not published
quinine stopped the
paroxysm
syphilitie normal rhythm h
aortitis
marked [none none quinine digitalis normal rhythm {aur. rate slowed by
and phy- quinine and by digi
sostig- talis and physostig-
mine mine
moderate|none none quinidine |digitalis, [normal rhythm
removal
of cervi-
cal ribs
‘moderate |none none quinidine |digitalis, {normal rhythm
rest
slight none none quinidine |digitalis |normal rhythm
T quinine normal rhythm
none normal rhythm
quinine normal rhythm
marked |present |mitral stenosis digitalis A-V brady-
cardia
marked |vresent |mitral stenosis, digitalis |increased block,
aortic regurg. normal rhythm
slight none mitral lesion carotid normal rhythm | probable case. I’ not
sinus identified
pressure
marked |acute mitral and pul- digitalis |normal rhythm |changed to aur. fibr.
edema monary lesions or and then to normal
of congenital heart rhythm after digi-
lungs talis
moderate none none quinine rest normal rhythm |? sinus tachycardia
quinidine influenced by rest,
digitalis exercise, emotion,
acetylcho- sleep; auricular rate
line slowed by digitalis
present |none enlargement digitalis
moderate | none none carotid digitalis, |normal rhythm |rate influenced by
sinus quinidine posture
pressure
slight none none quinidine jdigitalis |increased de- |normal rhythm later
gree of block
marked |noune mitral stenosis quinidine |digitalis, |inereased de- |also auricular flutter
quinine rest gree of block,| and fibrillation

mecholyl

improved
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TABLE
DUKATION |FREQUENCY| DURATTON |, e R B
t AUTHORS AGE SEX‘ oF 0¥ | OF 1“&}, ]z{"\(,'k‘:'ll:”‘ffi ‘i \\7\7\1:74_
i SYMPTOMS| ATTACKS | ATTACKS [0 ° UV wn |
20, | 3 CAT | MO |T year  [a few a fow T4 000 b 3L =
l ‘ days to minutes to !
G months 218
21 4 15 | M |3 months jalmost ‘up to 60] 167 1121 1o B
contin- | days
uous ! | !
22, 5 62 | |10 months T day | 1671 dropped
L [ heats
23, 6 19 | M {6 months jupon at least 1360 1:1 to 3:
! (‘ exertion by odays | to
! 164)
24, 7 67 | M hto 14 Jup to 2 [ IS8 120 to a:
; duys duys to
‘ 235
95, s 53| M |2 days “lone attack|2 davs fl’sx “usually
2:1
BT 9 23 | ¥ |6 months jup to 7|1 hour to| 195 [T:1 to 2:1| +
) - i days ays . —
27. 10 54 | M |4 days one attack 2: 1 or + ¥ +
greater
!
23, 11 52 M |3 days  l|one attack|3 days | 161 | dropped | + | + | +
to | heats
167
20. 12 80| M |2 days one attack|s days 215 | usually + o+
4:1 N
30. 13 68 | M 12 days one attack|2 days 137} 2:1 S
Al 14 17 ] F |2 days one attack|2 days 130 | dropped + + +
heats o
HRR 15 64 | M |9 months |several a few 192§ 2:1 N
| times minutes to | briefly
! | duily 250 i
BEN 16 26 | F {9 months [0 months 160 | complete + 0
MOl T8 M 3 days W‘()ne attack| 3 duys | 180|200 £+ | F
1 to + + +
| 1623
—_ | SN TR (SO NS, [ P
15, 18 45 | M 10 days 2 attacks 1T hour P2129 2010 to 521 Pt
and 2 i \
! f days | ! [

*See tuotnote, p. 766,

he occasional dropped ventricular beats, or 2:1 or higher grades of
auriculoventricular block. Auricular paroxysmal tachycardia associated
with heartblock differs in several important respects from ordinary
paroxysmal tachyeardia of auricular origin, and resembles auricular
flutter in some particulars. The purpose of this paper is to review
seventeen previously reported cases, to present eighteen additional eases,
and to describe some of their peculiarities. The important features of
these thirty-five cases have heen tahulated (Table 1).
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I—Con1’D
CONGES- ORGANIC INEFFEC-
- EFFECTI
R BIEASITY TIVE HEART TIVE | o A}::rﬁ\[E‘;ET RESULT REMARKS
FAILURE DISEASE TREATMENT —  ~
moderate| none none quinidine |digitalis |inercased de- |normal rhythm later,
to mecholyl gree of block | aur. rate slowed by
marked - quinidine
marked |[present |none quinidine |none died 84 days|aur. rate slowed by
digitalis after onset quinidine. Autopsy
slight none none digitalis  [normal rhythm
moderate|none ? mitral lesion |digitalis [quinidine normal rhythm;|aur. rate slowed by
to mecholyl died suddenly | quinidine. Autopsy
marked
moderate{ none hypertension, digitalis |quinidine |[normal rhythm
arteriosclerosis,
emphysema
inei- present | right-sided digitalis died autopsy ;
dental enlargement bronchiectasis
moderate; none mitral stenosis, digitalis |quinidine |normal rhythm
aortic regurg. .
slight none hypertension, digitalis  |stopped normal rhythm |changed to aur. fibr.
slight enlarge- (overdigi-| digitalis and then to normal
ment talized) rhythm
marked |present |hypertension, digitalis  mormal rhythm |developed acute edema
enlargement of lungs
inei- none arteriosclerosis digitalis changed to auricular
dental fibrillation
none none arteriosclerosis normal rhythm
none none exophthalmie pormal rhythm
goitre
slight  |none arteriosclerosis,  [quinidine |digitalis |normal thythm |A-V block very brief
slight enlarge-
ment
marked |present [hypertension, digitalis  |normal rhythm
enlargement
inei- acute acute myocardial| digitalis normal rhythm [P waves vary in form
dental edema infarction,
of hypertension,
lungs enlargement
inci- present |old myocardial in-|digitalis normal rhyvthm
dental farction

A-V block was by Koplik,? in 1917.
Many electrocardiograms were obtained, hut none were published.

PREVIOUSLY REPORTED CASES

The first report of auricular paroxvsmal tachycardia with partial
The patient was a 10-year-old hoy.

In

1922, Singer and Winterberg® published curves from a 70-vear-old man
whose A-V bloek was complete, with a ventricular rate of 26 per minute.
The auricular paroxysmal tachycardia was stopped by quinine given
intravenously. Gallavardin,* in 1923, deseribed a case in which there
were frequent dropped ventrieular heats and short periods of 2:1 A-V
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block interspersed with short runs of 1:1 response. He pointed out that
such a disturbance could give rise to almost complete irregularity of the
ventricles at a rapid rate, closely resembling auricular fibrillation clin-
ically. In 1924, Lenhartz and Samect® reported a case in a 29-year-old
nurse who for a long time was thought to have aurieular fibrillation.
Normal rhythm was finally restored by the ecombined use of physostig-
mine and digitalis after the attack had lasted ninety-four days. Sprague
and White,® in 1925, reported three cases, and briefly compared and con-
trasted them with auricular flutter. They pointed out that the attacks
occurred over a period of vears, often lasted several davs, and were not
influenced favorably by quinidine, but could often he stopped by digi-
talis in full doses. In 1927, Wenckebach and Winterherg” reported
three cases, in two of which normal rhythm was restored hy quinine.
Dock,® in 1928, deseribed a case in which the auricular paroxysmal
tachyeardia lasted for twenty-two davs and was accompanied by partial
A-V bloek varying in degree from 2:1 to 4:1, and was not affected ap-
preciably by pressurc upon the carotid sinus or the cyes or hy large
amounts of digitalis. Tn 1934, Mackinnon® reported two cases. One
of these was clearly an instance of auricular paroxysmal tachycardia
with partial A-V block. The other wag similar in most important
respeets, but can be considered only as a probable case because the
auricular waves could not he identified in the records. The author
pointed out that in occasional cases of aurieular paroxysmal tachyeardia
the ventrieular rhythm may he irregular, and that the usual cause for
this irregularity is defective conducetion in the A-V bundle.

Brown, in 1936, presented esophageal leads of two patients, which
he interpreted as showing aurieular paroxysmal tachyeardia with par-
tial A-V block. The first of these curves is suseeptible of an alternative
interpretation, namely, that, while the rate was rapid, the ventricular
complexes were slightly aberrant and thus gave the eurve an appearance
which somewhat resembled auricular paroxysmal tachycardia with par-
tial A-V bloek. The second case, however, is clearly a very interesting
example of the condition under discussion, and iHustrates the value of
digitalis in its treatment. The author called attention to the differences
between auricular paroxysmal tachyeardia and auricular flutter as
shown by esophageal leads. In the former the auricular deflections are
separated one from another hy intervals during which the tracing re-
mains at the isoelectric level. In flutter, however, the auricular activity
produces a continuous oscillation of the tracing, with no isoelectrie
intervals, suggesting continuous exeitation.

In 1937, Maddox'' reported a case of auricular paroxysmal tachy-
cardia with variable A-V conduction and periods of 2:1 or 3:1 block.
His discussion deals mainly with the site of impulse formation and the
influence of the extrinsie cardiac nerves. Maarssg,’® in 1937, reported a
case in which an attack of auricular paroxysmal tachycardia lasted
longer than one month. At times there was partial A-V block, varying
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in degree from frequent dropped beats to 2:1 response. Fine and
Miller,*® in 1940, reported a remarkable case of orthostatic auricular
paroxysmal tachycardia in which the rate was influenced by posture.
Sometimes the paroxysmal tachycardia was present while the patient
was recumbent, and was then sometimes accompanied by partial A-V
block with frequent dropped heats. The attacks of paroxysmal tachy-
cardia could be prevented by either digitalis or quinidine.

Lewis! published electrocardiograms of a child with auricular par-
oxysmal tachycardia and partial A-V block with oceasional dropped
beats. The auricular rate was 290 per minute, and the P waves were
upright in Lead II. Recently, Katz'* has published the eurves of three
patients who had partial A-V block during paroxysms of auricular
tachycardia. The first of these showed auricular rates of 180 to 125
and block varying in degree from dropped beats to 2:1. The second
had an auricular rate of 158 and 2:1 bloek. The third patient had
an auricular rate of 167 and frequent dropped beats. In all three
cases the P waves were upright during the paroxysms. These cases
are not ineluded in the tahle beecause the clinieal data were not given.

A lLead I Aur. rate 170

|”h”*ﬁ“mmmﬁ_-‘f-l
AAMMAMMANAN AN A N

B Lead Il Aur rate 150

W M M s A o N Pt
C Lead I

Fig. 1.—Case 1. A, March 22, 1922. Lead II and radial pulse. Auricular rate,
170. B, Aug. 2, 1922. Lead 1I. Auricular rate 150. €, July 26, 1924. Lead 1l.
Normal rhythm, rate 90.

CASE REPORTS
CasE 1.*—A white man, aged 39 years, was first seen in 1922, He complained
of attacks of palpitation and dyspnea brought on by exertion. These began in
1913, and had been worse since 1917. Examination revealed no evidence of organic
heart disease and no signs of congestive cardiac failure. The electrocardiogram
(Fig. 1, 4 and B) showed diphasic P waves, occurring at a rate of 170 per minute.

*This case is included through the kindness of Dr. John Parkinson, London, Eng-
land, who generously furnished the electrocardiograms and the clinical data.
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Partial A-V block of varying degree (1:1, 3:2, 2:1) was present,  Full doses of
quinidine sulfate had no effect on the auricular deflections. The average ventric-
ular rate was somewhat increased and the ventricular complexes hecame aberrant.
One week later digitalis was given in full doses,  This increased the degree of A-V
block (frequently 3:1), but had no further effect.  In 1924, an clectrocardiogram
showed normal rhythm with diphasic T waves and a rate of 90 (Fig. 1, €). In
1927, the patient stated that he had been fairly well, and fracings again showed
normal rhythm with diphasic P waves and 2 rate of 100,

CASE 2~A white man, 32 vears of age, was first ween Oct. 28, 1837, At the
age of 12 vears he had rheumatie fever. He had a brief attack of tachycardia in
1928, and another in 1920, After that he had frequent attacks of tachyeardia,
brought on by slight exertion, hy eating large meals, or by constipation, and some-
times relieved by rest, The paroxysms sometimes lasted tor several hours or days,
and were then accompanied by shortness of breath and soreness in the region of
the liver. They became so frequent, so prolonged, so severe, and so resistant to
treatment that recourse was had fo morphine, with resulting addietion.

When first seen, the patient was exhausted from a prolonged attack of tachy-
cardia. The heart rate was 200, the rhythm regular.  Pressure upon the carotid
sinus ecaused no change. Meeholyl, in o dose of 25 mg., was given subcutaneously,
and repeated fifteen minutes later, After this the heart vute beeame a little slower,
and upon carotidl winus pressure it fell to a normal level.  Almost immediately,
however, the rapid beating returned.

At this point the first eleetrocardiogram was taken; it showed wuricular flutter
with an aurieular rate of 286, and 2:1 ventricular response. Digitalis, in a dose of
(.5 Gm,, was given intravenously, and thirty minutes later the eleetrocardiogram
(Fig. 2, A4) showed aurieular flutter with an auricular rate of 275 and a ventrieular
rate of 82 per minute. On Oectober 20, digitalis, in o dose of 0.35 Gm., was given
intravenously. On November 1 the electroeardiogram (Fig. 2, B) showed auricular
paroxyvsmal tachyeardia with aurieular and ventricular rates of 200, Digitalis (0.35
(Im.) was given intravenously, and fifteen minutes later there was 2:1 A-V bloek;
the aurienlar rate was still 200 (Fig. 2, (). After this, digitalisx was given orally
in rather Jarge amounts,  The auricular paroxysmal tachyeardia continued, hut par-
tial A-V block was maintained, and on November 22 the electroeardiogram (Fig.
2, Dy showed an auricular rate of 200 and « ventricular rate of 64, sometimes even
lower. Precordial leads were used in order to obtain large auricular deflections.
At this time digitalis was stopped because of symptoms of mild intoxication. On
November 26 there wax 1:1 ventricular response with a rate of 200, Carotid sinus
pressure caused partial block.  After giving mecholyl (25 mg. subeutancously),
carotid sinus pressure caused prononnced slowing of the ventricles. Fsophageal
Teads were used to record this (Fig. 2. E). and showed large auricular deflections
separated hy periods of electrical quiescence. Digitalis was resumed, On Dee. 26,
1937, normal rhvthim was present (Fige 2, F). For several months after this there
were many attacks of tachveardin. The patient then improved and it was thought
that normal rhyvthim was present mueh of the time. A this time the murmur of
mitral stenosis was heard, On Oet. 25, 1938, however, an electrocardiogram showed
auricular flutter in Leads T and TI, with an aurienlar vate of 292 and a +:1 ven-
tricular response. A minute later, when Lead T1T was fuken, auricular fibrillation
was present, with a ventvicular rate of $0. Tn order to Iwing out the auricular
waves morce elearly, a precordial lead was used (Fig. 2, 6.

(Cask 3.—A white man, aged 41 vears, was first seen on Jan. 5, 1938, For one
month he had been having attacks of tachycardia, shortness of breath, and dizziness.
They occurred irregularly every few days and lasted a few minutes. They were
abrupt in onset and termination, and were brought on by exertion and relieved by
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rest. Similar attacks had oceurred one year previously and again six months pre-
viously, each time for a period of a few weeks.

Physical examination was entirely negative. No abnormality of the heart was
detected. The blood pressure was 118/60. The rhythm was regular, the rate, 100,
With moderate exercise, however, the rate rose to more than 160; the rhythm was
regular. After about thirty seconds the rate dropped ahruptly and the rhythm was

]
o i Pgp s it gt gt emes agpedhaasbiyiingt iV it

Fig. 2-—Case 2. A4, Oct. 28, 1837. YLead II. Auricular flutter. Auricular rate 275,
ventricular rate, 82. B, Nov. 1, 1937. Lead II. Auricular paroxysmal tachycardia
with auricular and ventricular rates of 200. Patient had had digitalis (0.85 Gr.).
¢, Nov. 1, 1937. Lead II, 15 minutes after 0.35 Gm. of digitalis intravenously.
Auricular paroxysmal tachycardia with 2:1 A-V block. Auricular rate 200. D, Nov.
22, 1937. Precordial lead. Auricular paroxysmal tachycardia with high grade partial
A-V block. Auricular rate 200. Patient had had large amounts of digitalis. FE, Nov.
26, 1937. I.ead I and esophageal lead. Pressure upon right carotid sinus after 25 mg.
of mecholyl subcutaneously. F, Dec. 29, 1937. ILead II. Normal rhythm. @G, Oct. 1,
1938, Precordial lead. Auricular fibrillation.
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irregular for 10 or 135 beats. Thereafter tlie heart beat regularly at a normal rate.
The exercise was repeated and the same changes in rate and rhythm were again
observed.

An electrocardiogram (Fig. 3, A) showed paroxysmal tachycardia with an aurie-
ular rate of 200 and partial A-V block, usually 3:1. A precordial lead (Fig. 3, B)
was employed to show the auricular waves more clearly. Exercise permitted the
ventricles to follow the auricles at their full rate for a short time, after which the
partial block returned. Carotid sinus pressure and mecholyl failed to terminate
the aurieular tachyeardia. Quinidine sulphate, in a dose of 0.4 Gm. orally, was
followed in two hours by slowing of the auricles to 174; the ventricles followed at

Fig. 3.—Case 3. A, Jan. 5, 1938. Lead II. Auricular paroxysmal tachycardia
with partial A-V block. Auricular rate 200. Ventricular 78. B, Jan. 5, 1938. Lead I
above and precordial lead below. Pressure upon right carotid sinus. Auricular rate
200. €, Jan. 7, 1938. Lead II, 2 hours after 0.4 Gm. of quinidine sulfate. Auricular
paroxysmal tachycardia with 2:1 A-V block. Auricular rate, 175. Ventricular rate,
87. D, Jan. 10, 1938, Lead II, after 1.3 Gm. of digitalis. Auricular paroxysmal
tachycardia with 3:1 A-V block. Auricular rate, 202. Ventricular rate, 67. E, March
17, 1938. Lead II. Normal rhythm, rate 88. Had taken digitalis regularly.
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half the auricular rate (Fig. 3, C). Normal rhythm, however, was not restored.
The patient was then digitalized without affecting the auricular rate. The degree
of block, however, was increased, usually to 3:1 (Fig. 3, D), and the rapid ven-
tricular beating upon exertion was prevented. After digitalization it was observed
that mecholyl, in a dose of 15 mg. subeutaneously, increased the auricular rate from
207 to 218; the ventricular rate rose to 109.

Digitalis was continued. The patient returned January 26, at which time he
had complete relief from his symptoms. The auricular rate was 211, and the ven-
tricular rate, 86, with a mixture of 2:1 and 3:1 bloek. On March 17 the patient
stated that he had been entirely free of symptoms, and the electrocardiogram showed
normal rhythm (Fig. 3, E).
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Fig, 4.—Case 4. A, June 21, 1938, Lead II. Auricular paroxysmal tachycardia,
rate 167. Patient had received quinidine and digitalis. B, June 21, 1938. Precordial
lead, with carotid sinus pressure. There is partial A-V block with dropped beats.
The auricular deflections are shown more clearly. Auricular rate 167. €, June 29,
1988. Lead II. Normal rhythm. Rate 97. Had had digitalis and quinidine. D, July
11, 1938. Lead II. Auricular paroxysmal tachycardia with 1:1 ventricular response.
Rate 132. Had had digitalis and quinidine. ¥, July 18, 1938. Lead II. Normal
rhythm. Rate 147.
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CasE 4—A white boy, 15 years of age, was admitted to the hospital June 21,
1938. He had been in excellent health until May 1, 19385 when he hegan having
shortness of breath upon moderate exertion, tachyeardia, wenkness, and an unpro-
ductive cough. The patient was not aware of an abrupt onsct, nor was there any
known infection at the time. The tachycardia persisted arvound 200 per minute in
spite of rest in bed. The shortness of hreath was increased by lying flat. Digitalis
slowed the ventricles by producing partinl A-V block. Quinidine slowed the auric-
ular rate but was otherwise without appreciable effeet.  The patient grew weaker
and more dyspneic, and the liver became enlarged. THe was then veferred to the
hospital.

Upon physical examination the patient appeared seriously ill, with a dusky
eyanosis, and dyspnea upon lying flat. The Leurt was moderately enlacged.  There
was a systolic murmur over the emtire heart, loudest at the upex, No diastolie
murmur was heard. The rate was ahout 160; the rhiythm was not remarkable apart
from an occasional, slight irregularity. The blood pressure was 92/70. The lungs
were normal. The liver was slightly enlarged. There was no edema.

Roentgenologic examination showed fairly marked eardiae enlargement.

The electrocardiogram showed a leart rate of 167; the rhythm was regular except
for occasional drvopped beats (Fig. 4, i Precordial leads showed the auricular
deflections more clearly. Pressure upon the carotid sinus increased the degree of
A-V block, causing frequent dropped heats (Fig. 4, B). Quinidine was withheld,
and the auricular rate rose to 176; then quinidine was resumed aud the aoricular
rate fell to 150, After the administration of both digitalis and quinidine for sev-
eral days, normal rhythm returned (Fig. 4, ). In a few duvs, however, the tachy-
cardia returned and persisted, except for a hrief period of normal rhythm on July
18 (Fig. 4, E). During the ectopic auricular tachyeardia, the rate slowed to 132
under digitalis and quinidine (Fig. 4, D). The patient grew progressively worse;
he showed no improvement during the interludes of normal vhythm or when the
rate slowed to 132. Réles appeared in the lungs and edema of the Jegs developed.
The patient died July 24, 1938, of eardiac failure.

At autopsy the heart weighed 350 grams. It showed myocardial hypertrophy
microseopieally. There were marked subendueardial vacuolar degeneration and mod-
erate subepicardial fatty infiltration. Infaretion of the left ventricle in the region
of the conduction upparatus wax found. There was ulso n degenerative subendo-
cardial lesion in the left ventriele, with neerogis, lviploeytic infiltration, and tibro-
blastic proliferation. An organizing mural thrombus wax present in the left ven-
tricle. There was endocardial sclerosis,

The lungs showed an acute exacerbation of chronic passive congestion, with
edema. There were multiple fresh, and older, hemorrhagic infaretions.  There were
organizing thrombi in the pulmonary veins.  The smaller arteries were sclerotic.
There was an embolus in a medium-sized pulmonary artery, and o hland embolus
in the main pulmonary artery. Aeute puralent Iwonchitis aond terminal purulent
lobular pneumonia were present.

The liver and spleen showed chronie passive congestion.

CasE 5.—A white woman, aged 62 years, entered the hospital July 11, 1938,
During the previous ten months she had had recurring attacks of left-sided renal
colie, suffered from increasing weakness, and had lost 35 pounds in weight. During
this time she was short of breath upon moderate exertion, and experienced frequent
palpitation and irregulavity of the hieurt.  There war oceasionul swelling of the
ankles.

Physical examination showed that the lheart was normal in size. There was a
systolie murmur at the apex. The rate varied from 106 to 140. There was an
irregularity which was attributed to dropped heats. The blood pressure was 130/85,
The radial and brachial arteries were thickened. The lungs were normal. The
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abdomen was negative. There was no edema. The isthmus of the thyroid contained
a small adenoma.

Roentgenologic examination showed no abnormalities of the heart or lungs, but
did reveal a renal caleulus on the left side.

The electrocardiogram showed an auricular rate of 167. Partial A-V block, with
frequent dropped beats, was present, and the ventricular rate was 134 (Fig. 5, 4).
Carotid sinus pressure increased the degree of bloek and slowed the ventricles, but
did not alter the auricular mechanism (Fig. 5, B). After digitalis in full doses,
normal rhythm returned (Fig. 5, ). The patient was sent hack to her home
physician for nephrectomy.
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Fig. 5.—Case 5. A, July 18, 1938. Lead II. Auricular paroxysmal tachycardia
with partial A-V block and frequent dropped ventricular beats. Auricular rate 167.
B, July 19, 1938. Lead TI. Carotid sinus pressure produces 2:1 A-V block. Auricular
rate 158. ¢, July 22, 1938. Lead II. Normal rhythm. Rate 93. Had had digitalis.

Case 6.—A white man, 19 years of age, was admitted to the lLospital July 1%,
1938. In 1930, the patient had had epigastric pain, nausea, and vomiting; these
were attributed by his physician to heart disease, and were relieved in a few days
by rest and digitalis. After that he took digitalis almost continuously and restricted
his activities. Similar symptoms returned in 1933, and again in January,.1938.
In each instance they followed strenuous exertion and were relieved by rest in bed.
In January, 1938, he had a brief, acute respiratory infection. After that he had
dyspnea and pronounced tachycardia upon moderate exertion. The heart was slow
during rest. He improved under larger doses of digitalis and a month of rest in
bed. The tachyeardia upon exertion persisted, however, and he was referred to
the hospital. There was no history of rheumatic fever.

The physical examination was entirely negative with the exception of the heart.
It was markedly enlarged, with dullness extending to the left anterior axillary line.
There were systolic murmurs at the apex and base. The rate and rhythm varied.
At times the heart was regular at a rate of 60, at other times regular at a rate
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of 170, Oceasionally the rhythm was irregular and the rate intermediate hetween
the two extremes. The blood pressure varied within normal ltimits. There were no
signs of congestive cardiac failure.

Roentgenologic examination showed marked cardiac enlargement.

The electrocardiograms showed tachycurdia of auricular origin, with a rate of
162 and 2:1 A-V block (Fig. 6, A). After mild exercise there was transient 1:1
ventricular response with no chunge in auricular rate. Carotid sinus pressure in-
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Kig. 6.—Case 6. 4, July 22, 1938. Lead II. Auricular paroxysmal tachycardia
with 2:1 A-V block. Auricular rate 162. Had had digitalis. B, July 25, 19388.
Lead II. Auricular paroxysmal tachycardia with 1:1 ventricular response, Rate 136.
Had had digitalis and quinidine. C, July 26, 1938. Lead II, taken 33 minutes after
10 mg. of mecholyl subcutaneously. Auricular paroxysmal tachycardia with 2:1 A-V
block. Awuricular rate 155. D, Aug. 8, 1938. Lead I above, esophageal lead below.
Auricular paroxysmal tachycardia with 1:1 ventricular response, Rate 155. The
auricular waves are very large in the esophageal lead. FE, Aug. 3, 1938. I.ead IL
Normal rhythm. Rate 50. Had had digitalis and quinidine. Intraventricular block
is present, but not readily apparent in this lead.
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creased the degree of block temporarily, but did not affect the aurieular mechanism
or rate. Quinidine slowed the auricles to 136, usually with 2:1 ventricular response,
but sometimes with 1:1 response (Fig. 6, B). Mecholyl, in a dose of 10 mg. sub-
cutaneously, increased the degree of block slightly, but did not alter the auricular
rate (Fig. 6, C). Normal rhythm returned on July 31, after large doses of quini-
dine sulfate (Fig. 6, E). On August 7 auricular paroxysmal tachycardia returned
(Fig. 6, D). Normal rhythm was resumed after 0.9 Gm. of quinidine on August 8,
and persisted thereafter. The patient was given quinidine sulfate in a dose of 0.3
Gm. three times daily. He felt quite well and there was no evidence of quinidine
intoxication. He died unexpectedly in his sleep on Aug. 13, 1938.

Esophaqeal laad |

Fig. 7.—Case 7. A, Aug. 17, 1938. Lead II. Auricular paroxysmal tachycardia
with partial A-V block and many dropped ventricular beats. Auricular rate, 212.
Had had digitalis and quinidine. B, Aug. 6, 1938. Lead II above, esophageal lead
below. There is 1:1 ventricular response. ¢, Same as B, but showing partial A-V
block. D, Aug. 13, 1938. ILead II above, esophageal lead below. Normal rhythm.
The auricular deflections are very large in the esophageal leads.

Autopsy showed hypertrophy of the left ventricle, the lateral wall of which
measured 28 mm. in thickness. There was an old mitral valvulitis, with minimal
deformity of the valve. The right side of the heart was dilated. The lungs showed
congestion and edema, patchy emphysema, and atelectasis. There were acute puru-
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lent bronehitis and mieroscopic bronchiectasis.  The persistent hyperplastie thymus,
generalized lymplioid hyperplasia, and hypoplasia of the aorta and adrenals sug-
gested thymicolymphatic constitution. There was slight chronie cholecystitis, and
the liver contained foci of leucocvtes. The hrain was not examined.

CasE 7.—A white man, aged 67 years, entered the hospital Aung. 1, 1938. lle
had been in good health until seven years previously, when he had a sudden attack
of dyspnea which was relieved by adrenalin, Thereafter he had dyspnea when
excited, and then upon moderate exertion; this increased in severity until finally
he was short of breath at rest, and for the preceding few weeks he had been orthop-
neic. He spent the ten days before admission in a chair because of dyspnea, swell-
ing of the legs, and sleeplessmess. In four years he lost 65 pounds. There was no
cough, wheezing, or chest pain.

Physical examination showed that the chest was emphysematous, with hyper-
resonance more pronounced on the right side. The breath sounds were absent over
the right side of the chest, except in the interscapular region, where they scemed
normal. There were rales at the base of the left lung. The heart was not definitely
enlarged; the rate and rhythm were normal. There were no murmurs. The blood
pressure was 180/106. The peripheral arteries were sclerotic. There was murked
cdema of the ankles.

Roentgenologie examination showed emphysema of the lungs, pneumothorax on
the right, an old fibrotic scar at the left apex, and probably un inflammatory lesion
at the right base. There was no abnormality of the heart or aorta,

The electrocardiogram on August 1 showed occasional wuricular extrasystoles,
but was normal in other respects. Digitalis was given in full doses. The patient
had several attacks of aurieular paroxysmal tachyeardia, with partial A-V block
(Fig. 7). Esophageal leads were employed to show the auricular defleetions more
clearly. The tachycardia was controlled only by fairly large doses of quinidine.
The pneumothorax and edema cleared up satisfactorily, and the paroxysmal tachy-
cardia did not return. The dyspnea upon slight exertion persisted. Tpon one veca-
sion tracings showed what was probably A-V nodal rhythm, with a rate of 88 per
minute; the rhythm was regular, huat no auricular waves could be identified.

(ask ¥—2A white man, 53 years of age. entercd the hospital Aug. 25, 1939, Tor
the preceding eighteen months he had suffered from fatigue, shortness of breath,
and swelling of the legs. For many vears he had had a cough productive of vel-
lowish sputum.

Physical examination showed cmactation, dyspnea, cyanosis, and  pronounced
edema of the feet, legs, and thighs. The lungs were resonant, but contained numer-
ous ecrepitant and coarse rales throughout, and there were small areas of hroncho-
vesicular hreath sounds over the upper lobes. The heart was considerably enlarged,
and there was a loud systolic murmur over the lower end ot the sternum. The
rhythm was regular except for oeccasional extrasystoles. The blood pressure wus
110/78. The peripheral arteries were thickened. The liver was slightly enlarged.

Roentgenologic examination showed murked enlargement of the heart.  In the
lungs there were increased vascular shadows and also areas of infammatory infiltra-
tion.

The electroeardiogram on August 26 showed normal rhythm, with occasional ven-
tricular extrasystoles. There was right axis deviation, with inverted T waves in
Leads II and III (Fig, 8, A4). The patient was given digitalis in moderate amounts
and improved temporarily, but therc was mo striking change at any time. On
August 30 the electrocardiogram (Fig. 8, B) showed auricular paroxysmal tachy-
cardia with an auricular rate of 188, and partial A-V block with a ventricular rate
of 112. Later the rhythm became regular at a slower rate, and the curve of Sep-
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tember 1 showed what was probably A-V nodal rhythm (Fig. 8, C), without any
deflections which could be identifiel as P waves. The patient then grew gradually
worse and died Sept. 3, 1939,

Autopsy showed bilateral saccular and tubular bronchiectasis and bronchiectatie
abscesses. There were mucopurulent bronchitis and an old fibrous tuberculosis of
the lungs and bronchial lymph nodes. The heart weighed 400 grams and showed
right-sided dilatation. Tlere were myocardial hypertrophy and brown atrophy.
There were extensive subendocardial fibrosis and subepicardial fatty infiltration.
There was minimal selerosis of the coronary arteries and ot the mitral and tricuspid
vulve leaflets.
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Fig. 8.—Case 8. A, Aug. 26, 1939. Lead II. Normal rhythm. Rate 107. B, Aug.
30, 1989. Il.ead I1. Auricular paroxysmal tachycardia with partial A-V block,
usually 2:1. Auricular rate 188. Had had digitalis. ¢, Sept. 1, 1939. Lead 1I.
Probably A-V nodal rhythm. Rate 88. No auricular deflections visible.

CASE 9.—A white woman, 23 years of age, was followed closely throughout the
winter of 1939-1940, during a pregnancy. She gave a history of rheumatic fever
in childhood, hut tolerated exertion fairly well. Exanination showed very slight
cardiac enlargement, a blowing systolic murmur at the base, a high-pitched diastolic
murmur at the left sternal margin, and a low-pitehed diastolic murmur at the apex.
The rate and rhythm were normal. The blood pressure was usually about 100/60.
There were no signs of congestive failure.

The patient did well until March 7, 1940, when she developed acute edema of
the lungs, from which she made a good reecovery. On April 30, 1940, when alniost
at term, she was delivered of a normal infant by low Caesarean seetion, from which
she recovered satisfactorily. Digitalis was continued in a dose of 0.1 Gm. daily.
The eardiac rhythm remained normal throughout.

On July 18, 1940, she had a short attack of palpitation. On July 20 she devel-
oped shortness of breath and rapid, violent beating of the heart upon very slight
exertion, Physical examination showed nothing new except slight cardiac irregular-
ity and rather pronounced pulsation of the neck veins. The cardiac rate was 100.
Upon rather mild exertion the rate rose to 210 and the rhythm was regular. The
rate gradually fell to the previous level and slight irregularity returned. Pro-
nounced but transient slowing was produced by carotid sinus pressure.

The electrocardiograms, which had previously shown normal rhythm, with broad,
noteched P waves (Fig. 9, 4), now showed auricular paroxysmal tachycardia with
an auricular rate of 195 (Fig. 9, B). There was high-grade partial A-V block,
with a ventricular rate of 100. After exercise the auricular rate was 219.. The
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ventricles responded to each auricular Leat for a short time (Fig. 9, C), then be-
:ame slower and irregular, and finally displayed a long period of near standstill,
interrupted by idioventricular beats (Fig. 9, D and E), at the end of which they
resumed their previous rate of 100 per minute.

The dose of digitalis was inereased for a few days, but the shortness of breath
and palpitation continued, although they were less easily brought on. Quinidine
was given and the patient tolerated moderate exertion without symptoms. The
quinidine was stopped for a few days and the palpitation and shortness of breath
returned. When quinidine was resumed the symptoms ceased. Since then quinidine
has been taken irregularly. Tachycardia oceurs every few days, often when quinidine
has not been taken. Small amounts of quinidine are followed by normal rhythm
i one or two lours.

2

¥

e

e e

==s =]

Kig. 9.—Case 9. A, March 12, 1940. Lead 1I. Normal rhythm, rate 90. B, July
20, 1940. YLead II. Auricular paroxysmal tachycardia, with partial A-V block.
Auricular rate 195. Ventricular rate 100. Patient had had digitalis. C, D, and E,
Leads I, II, and 1II, resp., July 20, 1940. After exercise, 1:1 ventricular response
is followed by slowing and irregularity of the ventricles, with a period of ventricular
near-standstill interrupted by idioventricular beats.

CASE 10.—A white man, aged 54 years, was first seen Feb. 14, 1940. His blood
pressure had been somewhat elevated for about six years, but there had been no
symptoms associated with his hypertension except nocturia. The patient considered
himself in good health until Feb. 12, 1940, when he had an attack characterized
by a feeling of numbness in the precordium, nausea, and profound weakness. There
was no pain or shortness of breath. Examination showed that the patient was
overweight. There was slight cnlargement of the heart, but no murmurs. The
rate was about 70, and there were frequent premature beats. The blood pressure
was 150/125. The remainder of the examination was negative. The electrocardio-
gram (Fig. 10, A) showed frequent auricular extrasystoles and slight left axis
deviation, with inverted T waves in Lead I. The precordial leads were normal
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with the exception of inversion of the T waves in the lead taken in the left anterior
axillary line. There were no further attacks of this type. He was given theophylline
and digitalis. After digitalization the dosage of this drug was reduced to 0.1
Gm. daily, but in September he tock 0.2 Gm. daily.

During the night of Sept. 21, 1940, he began having vague precordial discomfort,
described as a sense of pressure or numbness or shakiness, and nausea and vomiting.
Therec was no pain, shortness of breath, or edema. He was given digitalis (04
Gm.) on September 23. Physical examination on September 24 showed that the
heart was slightly enlarged. The rate varied hetween 44 and 52 per minute. There
were periods of bhigeminy. At times there were numerous premature beats. At
other times the rhythm was regular. The heart sounds varied in intensity wlen
the ventricles were beating slowly and regularly. Pulsations in the neck veins were
counted at approximately 200 per minute. The blood pressure was 164/120. The

Fig. 10,.—Case 10. A, Feb. 14, 1840. Lead II Normal rhythm with auricular
extrasystoles. P-R 0.20 sec. B, Sept. 24, 1946. Lead II. Auricular paroxysmal
tachycardia with partial A-V block. Auricular rate 200. Ventricular rate 56. C, Sept.
24, 1940. Lead III. Auricular paroxysmal tachycardia with partial A-V block and
extrasystolic bigeminy. Ventricular rate 58. In B and ¢ the auricles are slightly ir-
regular. Patient had been overdigitalized. D, Sept. 26, 1940. Lead IIL Auricular
fibrillation. Bigeminy. K, Oct, 2, 1940. Lead II. Normal rhythm. Prolonged P-R
interval (0.28 sec.).

remainder of the examination wus negative. The electrocardiograms showed auricu-
lar paroxysmal tachycardia with high-grade A-V block (Fig. 10, B). The auricular
rate was 200, the ventricular rate, 56. There were ventricular extrasystoles and
extrasystolic bigeminy (Fig. 10, €). Digitalis was stopped. Subsequent electro-
cardiograms showed auricular fibrillation (Fig. 10, D), and a few days later normal
thythm (Fig. 10, ). The patient dropped dead in December, 1941,
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CAsE 11.—A white man, 52 years of age, was admitted March 15, 1939, com-
plaining of shortness of breath and swelling of the legs.  These symptoms fol-
lowed an acufe respiratory infeetion which had oceurred three weeks previously,
and they becanie increasingly severe; the edema extended upward to inelude the
abdomen.  Examination showed that the heart was markedly enlarged; the rhivthm
was regular and the rate was 83, There were no murmurs,  The blood pressure
was I44/110. The arteries were not tortuous.  There were dullness, diminished
breath sounds, and riles at the bases of the lungs.  The liver was enlarged and
there was a little ascites. There was mavked edemit of the lower extremities, oeni-
talia, and abdominal wall,

Roentgenologic examination showed marked enlargement ot the Teart.

Fig. 11.—Case 11. A4, March 18, 1939. Lead II. Paroxysmal tachycardia of supra-
ventricular origin. Rate, 161, B, March 20, 1939. Lead Ii. After 2.4 grams of
digitalis in & days. Auricular paroxysmal tachycardia with partial A-\" block. Au-
ricular rate 167, ventricular rate 131. €, March 21, 1939. lLead 11. Normal rhyvthm,
rate 107.

Fig. 12.—Case 12. A4, Nov. 10. 1941. Lead 1I. Auricular paroxysmal tachycardia
with 4:1 A-V block. Auricular rate, 215 B, Nov. 11, 1941. Trecordial lead, Au-
ricular fibrillation, ventricular rate 60,

On March 18 there ovenrred an attack of tachyeardia whicl wax shown hy the
electrocardiogram (g, 11, .1y to be of supraventricular origin.  The patient de-
veloped acute edema of the lunygs, and the blood pressure rose to 170/120. He was
almost moribund. By March 20 he had received 2.4 Gn. of digitalis in five days,
and the tracing (Fig. 11, B) showed auricular paroxysmal tachyeardia with partial
A-V bloek. The auricular rate wax 167, and the ventricular rate, 131, per minute.
On the following day nmormal vhythm wax present (Fig. 11, (). After this the
patient improved remarkably; the blood pressure fell to 120/80 and the size of
the heart returned almost to normal.

Case 12.—A white man, aged S0 years, entered the hospital Nov. §; 1941, hecause
of urinary obstruetion of three weeks’ duration caused by henign enlargement of
the prostate. He had suffered from shortness of breath for four years, and had
been taking digitalis for three years. Examination showed evidence of senility
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and emaciation. The heart was slightly enlarged and was irregular; the rate was
68. There were no murmurs. The blood pressure was 110/80. The peripheral
arteries were thickened. The lungs were mormal. The liver was not enlarged.
There was edema of the left ankle which was attributed to varicose veins.

tachycardia with 2:1 A-V block.
entricular extrasystoles and pro-

Auricular paroxysmal

Normal rhythm with v

Leads 1, 1I, and 1IIL
L.eads I, 11, and IIT

1935,

27,

A, May 25, 1935.

B, May

Case 13.
longed P-R interval (0,24 sec.).

Auricular rate 137.
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Digitalis, in a dose of 0.5 Gm., was given November 9. Oun the following day
the electrocardiogram (Fig. 12, ) showed auricular paroxysmal tachycardia with
partial A-V block, usually 4:1, with an auricular rate of 213 and a ventricular
rate of 55 per minute. On November 11 the tracing (Fig. 12, B) showed auricular
fibrillation with a ventricular rate of 60. There were many idioventricular beats,
indicating overdigitalization. Subsequently the patient had a transurethral resec-
tion of the prostate, from which he made a good recovery.
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CASE L3 —A white man, 68 years of age, was examined Muy 24, 1935, He had
been troubled with attacks of nausea and vomiting. Examination showed that the
heart was of normal size, but irregular, with a ratc of 65 per minute. The lungs
were normal, and the abdomen was negative. Therc was no edema. An electro-
vardiogram on the following day (Fig. 13, .1) showed auricular paroxysmal tachy-
cardia with 2:1 A-V block. The auricular rate was 137, and the ventrieular rate,
68, per minute. There werc a few ventricular extrasystoles. On May 27 the
rhythm was normal except for ventricular extrasystoles (Fig. 13. B). A few
months later the patient developed cardiac failure, hut the eardiae rhythm remained
normal.

Casr 14 —A white woman, 17 years of age, was admitted Nov. 1, 1932, She
gave a history of nervousness, weakness, fatigue, palpitation, and irregularity of
the heart. These symptoms began in Auvgust, 1931, and improved temporarily
under iodine therapy in January, 1032, Fnlargement of the thyroid gland appeared
at that time. The palpitation was deseribed as foreeful beating of the heart, and
the irregularity as a skipping of beats. No attacks or paroxysms of tachyeardia
or irregularity were noticed.

Fig, 14.—Case 14. Leads I,'II, and II1. Probably auricular paroxysmal tachycardia
and partial A-V block with dropped beats. Auricular rate, 130

Examination showed moderate enlargement of the thyroid, with a hruit over
the gland. There were exophthalmos and a fine tremor of the fingers. The heart
was normal in size, and there seemed to be numerous dropped beats. The rate
was 108, There were no murmurs. The blood pressure was 135/78. here were
no signs of congestive failure. The basal metabolic rate was plus 45 per cent.
Roentgenologic examination showed no abnormality of the heart. The electro-
cardiogram (Fig. 14) showed an auricular rate of 130 and partial A-V block,
with frequent dropped beats. Subsequently the rhythm seemed normal clinically,
but no other clectrocardiograms were taken. A subtotal thyroidectomy was fol-
lowed by a good recovery. Tt is possible that this patient had auricular paroxysmal
tachycardia with partial A-V block, but this is not certain.

4

CASE 15.—A white man, 64 years of age, was admitted Jan, 18, 1933, Tor four
months he had suffered from attacks of rapid beating of the heart and shortness
of breath; these lasted a few minutes and occurred geveral times a day. Exumi-
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nation showed that the patient was overweight. The heart was moderately enlarged,
and there were faint systolic- murmurs at the apex and base. The rhythm was
irregular, and the rate was approximately 200 per minute. The blood pressure
was 120, systolic. There were no signs of congestive cardiac failure. There were
abrupt changes from tachycardia to normal rate, and from normal rate to tachy-
cardia. The tachycardia was stopped by pressure upon the right carotid sinus,
but soon returned. Many electrocardiograms were obtained, and showed a com-
plicated arrhythmia. There were many brief attacks of tachycardia, apparently
arising from two or more foci in the auricles, which had an abrupt onset and
termination. There was also variation in the form of the ventricular deflections.
In addition, there were brief periods of partial A-V block, as shown in Fig. 15.
There were also premature ventricular deflections of abnormal outline, some of
which probably were ventricular extrasystoles. Quinidine was given irregularly
from January 21 to 24 without apparent benefit. Digitalization was begun on
January 25 and completed on January 27, and then maintained hy 0.1 Gm.
daily. After this there were occasional auricular extrasystoles (Fig. 15, D), but no
further attacks of tachycardia or dyspnea.

g2 ¥
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Fig. 15.—Case 15. 4, Jan. 19, 1933. ILead III. A short paroxysm of tachyecardia
arising in at least two different foci in the auricles, and showing partial A-V block.
Auricular rate 210. B, Jan. 21, 1933. Precordial lead. Unusual mode of termination
of an attack; there is A-V block. Auricular rate 250. C, Jan. 21, 1933. Precordial
lead. A short attack showing partial A-V block. Auricular rate approximately 200.
D, Jan. 24, 1933. ILead II. Normal rhythm with auricular extrasystoles.

CASE 16.—A 26-year-old white woman entered the hospital March 13, 1929. For
nearly a year she had suffered from shortness of breath, palpitation, swelling of
the ankles, and nocturia. For the preceding month the swelling had been more
extensive, involving the legs, thighs, and abdomen. There was no history of rheu-
matic fever.

Physical examination showed that the patient was dyspneic, orthopneie, and
cyanotic. There was pronounced edema of both lower extremities, the right upper
extremity, and the right breast. The heart was markedly enlarged. A systolic
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murmur and gallop rhethm were present at the apex. No diastolic murmur was
lieard. The rhythm was regular, and the rate was 122 per minute. The blood
pressure was 170/128. There were rilles at the bases of the lungs. The liver and
spleen were enlarged.

Roentgenologic examination showed marked cardiac enlargement and congestion
of the lungs.

The eleetrocardiogram (Fig. 16, .4) wus taken March 16, 1929, after 1.8 Gm.
of digitalis had been given. There was complete atrioventrieular dissociation. The
auricles and the ventricles were beating regularly and indcpendently, the former
at a rate of 160 and the latter at S4 per minute. No other electrocardiograms were
obtained during this admission. The patient improved rapidly. Diuresis was
accompanied by a loss of weight from 207 to 137 pounds. The blood pressure fell
to 1407100, and the heart rate to 85.

The patient returned to the hospital July 31, 1931. Her symptoms and physical
signs were essentially the same as on the previous admisgion., The blood pressure
was 2007150, The heart rate varvied from 90 to 75 per minute, and the electro-
cardiogram (Fig. 16, B) showed normal rhythi. In this curve the P waves are
rl‘

of different outline, ax compared with the previous curve. Le patient again im-

proved.

Case 16. A, March 16, 1929. Leads I, I1, and LII. Auricular paroxysmal
tachycardia with complete dissociation. Auricular rate 160, ventricular rvate, &4,
B. Aug, 11, 1931. lLeads 1, I1, and IT1f, Normal rhythm.

Fig. 16.

CasE 17.—A 48-year-old white man entered the hospital May 12, 1942, e had
felt well until one year previously. At that time he developed severe dyspnea dur-
ing moderate exertion. It was relieved by morphine. Tiis blood pressure was
found to be 220, After that his pressure rvemained high, and he had headaches,
blurred vision, and attacks of paroxysmal nocturnal dyspnea. Two months prior
to admission his blood pressure was 240. A diagnosis of myoecardial infaretion
was made by his physician. Since then lie had been at rest in bed, and had taken
digitalis regularly. There was no history of pain in the chest or edema of the
extremities.

Physical examination showed an obese man who was dyspneie, orthopneie, and
slightly cyanotic. The eye grounds showed evidence of retinal arteriosclerosis and
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angiospasm. The heart was enlarged and was beating regularly at a rate of 120.
The heart sounds were scarcely audible because of many coarse bubbling riles in
the lungs. The blood pressure was 230/150. The peripheral vessels were not appre-
ciably thickened. The liver was not enlarged. There was no edema of the ex-
tremities.

Shortly after admission, while being examined, the patient had an attack of
acute pulmonary edema, from which he recovered after the adminigtration of theo-
phylline intravenously, and morphine, and phlebotomy, with the removal of 500
c.c. of blood, and the use of the oxvgen tent. Ile was given 1.6 Gm. of digitalis
in twelve hours, which caused nausca and vomiting. On the following day the
patient was still somewhat dyspneie, and the blood pressure was 180/120. There
was no pain in the chest. During the next few days the temperature rose to 99.6°
F., the leucoeyte count rose from 10,000 to 14,040 per ¢. mm., and the patient
gradually improved. ITe was discharged May 26, 1942,
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F:g. 17.—Case 17. A, May 13, 1942, T.ead I1. Auricular paroxysmal tachyeardia
with 2:1 A-V block. Auricular rate, 180. B, May 13, 1942, PIQCOIdIdl lead showing
the changes of recent myocardial infarction. C, Ma) 15, 1942, 2:15 p.M. Lead IL
Auricular paroxysmal tachycardia with partial A-V block usually 2:1.  Auricular
rate 163. Note the change in the form of the P waves, D, May 15, 1942, 4:50 P.u.
Lead II. Normal rhythm E, May 20. 1942. Lead TIL. Normal rh;thm Note the
change in the form of the P waves. F, May 20, 1942. Precordial lead showing the
expected progression of the changes accompanying myocardial infarction.

The first electrocardiograin (Fig. 17, A} was obtained May 13, 1942, the day
after admission. It showed auricular paroxysmal tachyeardia with 2:1 A-V block;
the auricular rate was 180. Precordial leads showed changes suggesting very recent
myocardial infaretion (Fig. 17, B). On May 15, at 2:15 p.m. (Fig. 17, €), the
auricular paroxysmal tachyeardia was still present, with 2:1 A-V bleck most of the



790 AMERICAN HEART JOURNAL

time, and an auricular rate of 163. The auricular deflections were somewhat dJif-
ferent in form from those of the previous curve. At 4:50 r.M. of the same day,
normal rhythm was present, and the rate was 107 (Fig. 17, D). On May 20,
1942 (Fig. 17, E), normal rhythm was still present; the auricular deflections were
different in form from those of the previous curve, and the rate was slower. Pre-
cordial leads showed the expected progression of the changes of myoeardial in-
farction (Fig. 17, F).

CAsE 18.—A white man, 45 years of age, was a patient in the hospital from
July 5 to 15, 1940, Four years previously he had experienced sudden, severe pain
beneath the sternum which persisted for four hours and was relieved hy morphine.
After that he was subject to substernal pain upon slight cffort. For about nine
months he had been dyspneic upon mild exertion and sometimes at rest. The breath-
ing was often noisy. Cough had been present for four months. He was found
to be allergic to house dust and several other substaneces, and was given epinephrine
by nebulizer and ephedrine by mouth. There had been no edema of the extremities.
Examination showed slight cardiac enlargement, presystolic gallop rhythm, and
many wheezing, musical, and c¢rackling riles in the lungs. The blood pressure
was 130/94. He was given rest and digitalis, and improved reinarkably.
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Fig. 18.—Case 18. A, July 6, 1940. Leads I, II and III. Normal rhythm. B,
June 2, 1942, Leads I, II, and 11I. Auricular paroxysmal tachycardia with 2:1 A-V
block. The auricular tachycardia is not readily apparent in these leads. C, June 2,
1942, Right arm potential (right arm electrode paired with the central terminal)
taken a few seconds after B. The auricular tachycardia is clearly revealed during
the short periods of 3:1 A-V block. D, June 9, 1942. Leads I, IT, and III. Normal
rhythm.

After being free from symptoms for six months, he began having shortness of
breath again. In October, 1941, the substernal pain recurred, and thereafter
orthopnea and edema of the ankles developed. He continued taking digitalis regu-
larly. On May 25, 1942, he had an attack of tachycardia which was abrupt in
onset and termination, lasted one hour, and was accompanied by substernal pain.
He returned to the hospital June 1, 1942. Examination showed a dyspncie, appre-
hensive man with a severe, nonproductive cough. There were many musical and
crepitant rales in the lungs. The heart was slightly enlarged, and gallop rhythm
was present. The blood pressure was 152/118. There was slight edema of the
ankles.



BARKER ET AL.: TACHYCARDIA WITH BLOCK 791

On the second hospital day (June 2, 1942), hLe devcloped tachycardia, accom-
panied by substernal pain. The heart rate was 160; it was slowed temporarily
by pressure upon the left carotid sinus, but the tachycardia returned promptly
upon cessation of the pressure. On June 4 the pulse was slower and the tachy-
cardia had ceased after persisting for two days. There was, however, no other
change in the patient’s condition. He gradually improved.

The electrocardiagrams on the first admission showed changes suggestive of old
myocardial infarction (Fig. 18, 4). On June 2, 1942, the curve showed auricular
paroxysmal tachycardia with an auricular rate of 212 and partial A-V block, usually
2:1, sometimes 3:1 (Fig. 18, B and €). Normal rhythm was present on June 4 and
persisted (Fig. 18, D).

COMMENT

Clinical Features—Our interest in auricular paroxysmal tachycardia
with A-V bloek was aroused by seeing 7 patients with this disturbance
in the brief period of ten months, from October, 1937, to August, 193S.
A review of 100 unselected cases of auricular paroxysmal tachyeardia
revealed 8 additional cases in which there was A-V block. The essential
data in one additional case were supplied by Dr. John Parkinson
(Case 1). The last 2 cases are of interest hecause of the associated
myocardial infarction. In 8 of these 18 cases the tachycardia was the
outstanding symptom, and in 5 it caused moderate to marked disability.
In 4 other cases the tachycardia, although not the chief difficulty, was
of importanee in that it contributed to the disability of the patients.
In the remaining 6 cases there was no disability, or the abnormal rhythm
was merely an ineident in the course of other more important conditions.

The degree of disability experienced by these patients is often greater
than that which oecurs with the common type of auricular paroxysmal
tachycardia. In 29 cases it was possible to estimate the degree of dis-
ability. It was marked in 10, moderate in 7, and slight in 6. There
was no apparent disability in 2, and in 4 others the abnormal rhythm
was merely an ineident of relatively minor importance in the course of
some other illness. In general, the patients with organic heart disease
and those with attacks of longer duration suffered more pronounced
disability than the others (see Table I). Two patients developed acute
edema of the lungs; both of these had organic heart disease. Another
patient without organic heart disease died of cardiac failure caused by
paroxysmal tachyeardia which had been present almost continuously
for three months.

In auricular paroxysmal tachyecardia with A-V block, the duration of
the attacks is often longer than in the common type of auricular par-
oxysmal tachycardia. Of the 17 previously reported cases, in 8 the
attacks lasted several days; the longest was ninety-four days. Of our
18 patients, 13 had attacks lasting two days or longer. Three of these
are known to have had attacks lasting twenty-six, sixty, and thirteen
days, respectively. On the other hand, in 3 of the previous cases and
in 3 of our own there were brief attacks which lasted only a few minutes.

The auricular rate is usually between 165 and 200 per minute.
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Faster and slower rates sometimes oceur. Four patients showed, ad
times, rates ol 121, 120, 120, and 129 per minute, respectively.  In one
of these (Case 15) the slowing was caused by digitalis. and in another
(Case 17) by assuming the recwhent posture, whereas in our Case 4 it
was attributed to quinidine. Threc of our other patients showed auricu-
lar rates of 136, 137, and 130 per minute, respectively, and in one of
these the slowing was caused hy quinidine (Case 60, Very rapid auricu-
lar rates are sometimes encountered. Lewis’ patient! had a rate of 290
per minute. The first of the patients of Sprague and White® showed
a rate of 270 upon one oceasion. Two of our patients had, at times,
rates of 235 and 250 per minute, respectively,  In some cases the aurien-
lar rate shows rather pronounced varialions, usnally in response to
drugs.

The onset and termination of the abnormal aurieular activity have
heen recorded graphically in several instanees. They were abrupt, just
as in paroxysmal tachycardia without -V block. The case reported
by Maddox is exeeptional in that the attack of tachveardia terminated
by gradual slowing ‘of the rate over a period of several days. In this
and in many other respeets it vesembled that reported by Field, Barker,
and Alexander.®s

As a rule there is an ahrupt transition from normal rhythm to par-
oxysmal tachyeardia at the onsct, and from paroxysmal tachyveardia to
normal rhythm at the termination of the attacks. In Doek’s caseS
after D Gm. of digitalis in sixteen davs, the mechanism changed to
atrioventrieular bradyeardia with reciprocating rhythm. In Brown's
patient,’® after large amounts of digitalis, the mechanism ehanged from
auricular paroxysmal tachyveardia to anrvicular fibrillation, and then to
normal rhythm. One of our patients (Case 103 had aurieular par-
oxysmal t{achyeardia with A-V Dlock at a time when he was over-
digitalized.  Shortly after the digitalis was stopped the mechanism
changed to auriculav fibrillation. and then 1o normal vhythm (Fig. 10).
Another patient (Case 12) was Hkewise overdigitalized when the par-
oxysmal tachyeardia was present. On the following day the rhythm
changed to aurieular fibrillation, which persisted (1M, 123 Although
the transitions were not recorded, it seems highly probable that in these
3 cases the auricular paroxysmal fachyeardia ehaneed direetly to anricu-
lar fibrillation without intervening normal rhythm. Spontancous transi-
tions from paroxvsmal tachycardia to aurvieular flutter or fibrillation
have been recorded, as have changes from flutter or fibrillation to
paroxysmal tachyeardia. Parkinson and Mathias'® observed a patient
with auricular paroxysmal tachyeardia whose rate incereased progres-
sively until there was a gradual transition to auricular flutter. Records
were obtained by Carr'™ on a patient with many short paroxysms of
tachyecardia arising in the A-V node who showed auricular flutter for
a few seconds at the onset and termination of the attacks, This patient
had received moderate amounts of digitalis. Lewis'® has reported a case
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in which auricular fibrillation apparently changed to auricular par-
oxysmal tachycardia; the record of the transition was not published.
It is possible that digitalis was responsible for the change to auricular
fibrillation in the cases mentioned ahove, although in other cases of
auricular paroxysmal tachyeardia digitalis has restored normal rhythm
without intervening auricular flutter of fibrillation.

In our Case 2 auricular flutter and aurieular fibrillation were ob-
served at different times, but it is not known whether there were transi-
tions from either of these abnormal rhythms to paroxysmal tachyeardia
or vice versa. It is of interest that, of 100 unselected cases of auricular
paroxysmal tachycardia, in only 5 was the patient known to have had
aunricular flutter or fibrillation, and that 3 of these had partial A-V
block.

In some of the cases in which the onset or termination of an attack
was recorded there wag 1:1 ventricular response; the A-V block ap-
peared during the eourse of the paroxysm. In other instances the hlock
was present at the very beginning of the attack or continued to its
very end.

In most cases the A-V block was fairly persistent or was maintained
by digitalis, but 1:1 response could be brought on by exertion or oe-
curred when digitalis was not taken. In some instances the patient
was awatre of the abnormal cardiac mechanism only during the periods
of 1:1 veniricular response, which began and ended suddenly. The
occurrence of 1:1 response increased the severity of the symptoms and
accounted for the disability of some of the patients. Others, however,
were incapacitated even with ventricular rates of about 100 per minute.
In a few cases the block was transient and of short duration.

Patients with auricular parvoxysmal tachyeardia and partial A-V
block are often very resistant to treatment. This is reflected in the
long duration of some of the attacks. Pressure upon the earotid sinus
restored normal rhythm only in Case 12 (Mackinnon). In many other
cases it failed to de¢ so. It commonly inereased the degree of hlock and
slowed the ventricles temporarily.

Digitalis was heneficial in 7 of the 17 previously reported cases:
normal rhythm returned soon after the administration of tull doses.
In Cases 11 and 15 it was given without benefit, and, in the other 8 cases,
it was apparently not used. Digitalis was given in 16 of our 18 cases.
and in only 7 did it appear beneficial. In only 4 of these did normal
rhythm return soon after the administration of the drug. In the other
3 it increased the degree of A-V block and prevented, in part, the occur-
rence of 1:1 response, so that the patients were improved symptomati-
cally, but normal rhythm returned several days or wecks after full digi-
talization, and could not be attributed definitely to the drug. In some
of the other ecases digitalis may have been at least partly responsible
for the partial A-V block, but did not appear to be bheneficial in other
respects. Digitalis sometimes causes considerable slowing of the auricu-
lar rate (Cases 4 and 14).
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Quinidine was given in 5 of the previously reported cases. It pre-
vented the attacks of paroxysmal tachveardia in Case 17 (Fine and
Miller), but was without value in Cases 5, 6, 7, and 15. Quinine like-
wise was given in 5 of the previously reported cases. It restored normal
rhythm in 3 (Cases 2, 8, and 10), but was without henefit in Cases 4
and 15. Quinidine was given to 8 of our patients. It restored normal
rhythm in Cases 6, 7, and 9. Tn Cases 6 and 7. its continued use
definitely prevented the return of the tachyeardia, and in Case 9 it was
probably of some benefit in preventing recurrences. In Cases 1, 2, 3,
4, and 15, quinidine was given without apparent henefit, althoueh it
slowed the auricular rate in Cases 3 and 4. There was no adequate
explanation for death in Case 6; the patient had becn taking quinidine
sulfate in a dose of 0.3 Gm. 3 times daily for several days, but it is
scarcely possible that this eould have heen responsible. Quinine was
used in Case 2 without apparent henefit. Both quinidine and quinine
sometimes cause conspicuous slowing of the aurieular rate (Case 4 and
our Cases 3, 4, and 6).

Mecholyl was given to 3 of our patients. It caused transient slowing
of the ventricles by increasing the degree of block, hut did not restore
normal rhythm.

Electrocardiograms.—In the common type of aurieular paroxysmal
tachycardia the P waves are often almost indistinguishable because they
are very small or flat, or because, in addition to being small, they fall
upon some part of the ventricular complex. In about one-sixth of the
cases the P waves are inverted. In only ahout 30 per cent are they
upright and approximately similar in form to the P waves of normal
rhythm. In aurieular paroxysmal tachyecardia with A-V block, about 60
per cent of the patients have P waves which are upright or largely so,
and resemble, perhaps not exactly, but at least fairly closely, the P
waves of nmormal rhythm. When P is diphasic or notched, it often
shows a similar configuration during normal rhythm. The similarity
of the P waves during the tachycardia and during normal rhythm is
shown in 6 of the previously reported cases (Cases 3, 6, 7, 8, 9, and 15),
and is well illustrated in ten cases of the present series (Cases 1, 2, 3. 5,
7, 10, 11, 13, 16, and 18). This indicates that in these cases the par-
oxysmal tachycardia had its origin near the sinoauricular node. It is
possible that A-V block is more likely to ocecur in such cases, as com-
pared with eases in which the form of P suggests an origin near the
auriculoventricular node. In Cases 12 and 14 the P waves were upright
during the tachycardia, but no tracings of normal rhythm were obtained
for comparison. In 6 of the previously reported cases (Cases 2, 4, 5,
11, 14, and 17) and in 6 ecases of our series (Cases 4, 6, 8 9, 15, and
17) the P waves during the tachycardia were quite different from the
P waves of normal rhythm. In Cases 4 and 8, P was very small during
the tachyeardia, whereas, in Cases 6 and 15, it was inverted. In Cases
9 and 17, the P waves were upright during the tachycardia hut quite
different in form from those of normal rhythm.
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‘When the P waves are small or indistinct in the standard leads, it
may not be possible to identify them with certainty, or to ascertain
what type of arrhythmia is present. Under such ecircumstances it may
be helpful to employ chest leads. By leading from two precordial
contacts, one over the upper part of the sternum and the other over
the ensiform, it is usually possible to record large auricular waves
which are readily identified. This is well illustrated in Case 4 (Fig. 4).
Esophageal leads may he even more helpful, for they invariably yield
very large aurieular deflections when employed as deseribed by Brown.”®
They may be especially helpful in distinguishing aurieular paroxysmal
tachycardia from flutter. In the former the auricular deflections are
separated, during A-V block, by periods of cleetrical quieseence, in
whieh the curve is at rest on the base line, whereas, in the latter, the
eurve is never at rest, but shows continuous changes in eleetrical
potential (Figs. 2 and 7). These observations confirm those of Brown.
The use of esophageal leads, however, imposes some hardship upon
the patient.

The partial A-V block seems to he caused by the abnormally high
auricular rate, at least to a considerable degree. In some of the patients,
digitalis was a contributing factor. In none of the previously reported
cases was there abnormal prolongation of the P-R interval during
normal rhythm, although in several it was 0.20 second. In Case 2
(Singer and Winterberg), complete block persisted after the termina-
tion of the paroxysmal tachyeardia. In the present series, likewise,
the P-R interval was nearly always normal during normal rhythm, but
there were a few exeeptions. In Case 4 it was 0.22 second at times,
but large amounts of digitalis had heen given. In Case 10 the P-R
interval was 0.20 second several months hefore the tachyeardia occurred
and before digitalis was given; when normal rhythm returned after
the paroxysmal tachyecardia it was 0.28 second, but the patient had been
overdigitalized. One patient (Case 13) had a P-R interval of 0.24
second on the day when normal rhythm returned, and he had received
no drugs; four months later it was 0.19 second.

The occurrence of auricular flutter and aurieular fibrillation in
Cases 2, 10, and 12 has been mentioned. Two other patients (Cases
7 and 8) showed abnormal auricular mechanism after cessation of the
paroxysmal tachyeardia; they yielded curves in which no auricular
waves could be identified. It was thought that they might represent
A-V nodal rhythm, but no special leads were employed and no large
venous pulsations were observed, and it is possible that there was
auricular standstill. The ventricles were beating regularly at normal
rates. In several cases normal rhythm was disturbed by oceasional
auricular extrasystoles. One patient (Case 17) showed changes in the
form of the P waves, hoth during the paroxysm-of tachyeardia and
during normal rhythm shortly after the cessation of the attack.
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The Mechanism of Awricwlar Parorysmal Tachycardio—Auvieular
paroxysmal tachyeardia with parvtial A-V block resembles aurieular
flutter in many respects. It resembles flutter mueh morve closely than
does the common type of aurienlar paroxysmal tachycardia. The
similarities extend heyvond the presenee of the partial block and the
relatively long duration of some of the attacks., Quinidine and cuinine
often slow the anricular rate in auricular paroxyvsmal tachyveardia and
always do so in auricular flutler. Tn a few cases, digitalis in large
amounts apparently converted aurieular paroxysmal tachyveardia into
auricular fibrillation, a common occurrence in aurieular flutter. In
these cases, as in flutter, pressure upon the carotid sinus temporarily
increases the degree of block and slows the ventricles, hut almost never
stops the attacks of ahnormal rhythm.  With respeet to A-V block, the
diffcrences hetween aurieular pavoxyvsmal tachyeardia and auriceular
flutter may he caused chiefly by the differences in the anrieular rates
in the two conditions.

In spite of the resemblances between auricular paroxysmal tachy-
cardia with partial A-V block and aurieular flutter. the two conditions
differ from ecach other in several Important respeets.  Digitalis some-
times slows the auricular rate in the former, whereas, in the latter, it
has little effect, or induces aurieular fibrillation. Pressure upon the
carotid sinus restored normal rhythm in Case 13 (Mackinnon) ; it never
does so in aurieular flutter. In the common type of paroxysmal tachy-
cardia, normal rhythm is often restored by pressure npon the carotid
sihus.  An important difference hetween auricular paroxysmal tachy-
ardia with partial A-V block and auricular flutter is that in the
former the auricular deflections are separated by periods of electrical
quiescence, during which the eurve is at vest on the base line, whereas,
in the latter, the eurve is never at rest, but shows continuous changes
in electrical potential.  This is apparent quite commonly in standard
leads, usually in precordial leads, and always in esophageal leads.

If auricular pavoxysmal tachyeardia is caused by re-entry ol the
impulse, it must be a speeial kind of civeus rhythm, diffeving from
that of auricular fibrillation. ireus vhythm involving as part of the
path of the cireulating excitation wave cither the sinoauwricular node
or the auriculoventricular node conld aceount for most, if not all, of
the features of auricular parvoxysmal tachycardia.  This possibility has
been discussed briefly by Ashman and Hull.'®  In our opinion, cireus
rhythm ean account for aurieular paroxysmal tachyeardia only if it
involves one of the nodes, or it the amount of muscle in some part of
the main cireus path is so small that its action potential cannot he
recorded by ordinary methods. In a subsequent communieation we
hope to present additional evidence hearing upon this problem, and to
diseuss it at greater length.
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SUMMARY

1. Seventeen previously reported cases of auricular paroxysmal
tachyeardia with auriculoventricular block are reviewed, and eighteen
additional cases are reported.

2. This arrhythmia may occur at almost any age, and in persons
with otherwise normal hearts or with organiec heart disease.

3. The attacks are often of long duration, i.c., they commonly last
several days or longer.

4. High-grade disability is common in patients with organic heart
disease, but sometimes oceurs in those with otherwise normal hearts.
One patient without significant organic heart disease died of cardiac
exhaustion and failure attributable entirely to the long continued
tachycardia.

5. In some cases the auricular deflections of the electrocardiogram
are small or not readily apparent in limb leads. In such instances
precordial or esophageal leads are especially valuable because they
vield prominent auricular waves and thus permit the identifieation of
the arrhythmia. Such curves are quite different from those of auricular
flutter, in that the auricular deflections are separated by periods of
electrical quiescence, with the curve at rest on the base line.

6. Digitalis in large amounts often restores normal rhythm. Quini-
dine and quinine are somewhat less effective, but sometimes restore
normal rhythm, occasionally even when digitalis has failed to do so.
Pressure upon the carotid sinus rarely terminates the paroxysms; it
was stiecesstul in only one case (Mackinnon®). Mecholyl and acetyleho-
line have been ineffectual. Some patients may not respond to any of
these measures; in one such instance normal rhythm returned spon-
taneously after a period of rest in hed, whereas, in another, death re-
sulted from cardiac exhaustion caused hy the prolonged tachyeardia.

7. Auricular paroxysmal tachvcardia with partial A-V block resem-
bles auricular flutter in many respects, hut differs from it in some
important particulars. Most of the features of auricular paroxysmal
tachveardia can be accounted for by ecireus rhythm involving either the
sinoauricular node or the auriculoventricular node.
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