THE EARLIEST CORRELATION OF CLINICAL AND
EXPERIMENTAL AURICULAR FIBRILLATION

Mancoryn Brook, AB., M.D.
ANN ArBor, MicH.

IBRILLARY activity of cardiac muscle was first demonstrated by

Hoffa and Ludwig,* in 1850, as a result of their attempt to produce
tetanie contractions in the ventricles of various cold-blooded animals and
mammals by direct faradization. The same phenomenon was produced
by Einbrodt,? in 1860, and later hy Vulpian,® who also observed that a
similar, but generally more transient, eondition could be produced in the
auricle of the dog. However, the clinical oceurrence and importance of
auricular fibrillation were overlooked for at least twenty-five vears, and
the condition was regarded primarily as a laboratory euriosity, being
frequently produced by direct faradization of the heart and the adminis-
tration of various toxic and pharmacologic agents. It is true that ir-
regularities of the pulse in man were observed and recorded by Marey*
as early as 1863, and later by Riegel,” Sommerbrodt,® Janowski,” and
numerous other clinicians. These irregularities were given a variety of
names, such as the ‘“mitral pulse,”’ delirium eordis, pulsus irregularis
perpetuus, and the absolutely irregular pulse. However, they were
neither adequately recognized as definite clinical entities, nor correlated
with those experimentally observed in animals, such as auricular fibrilla-
tion. Indeed, it was not until 1903 that Hering® definitely established
the fact that the absolutely irregular pulse is a definite clinical entity.
With the introduction of the electrocardiograph, Lewis? and Rothberger
and Winterberg'® ultimately proved that the majority of these irregu-
larities observed in man were one and the same, and were the clinical
counterpart of the experimental auricular fibrillation observed in ani-
mals.

The correlation between the clinical and laboratory observations was
suggested, however, prior to the publication of the papers of Lewis and
Rothberger and Winterberg. This earlier correlation was an outgrowth
of the investigations of Arthur Cushny, undertaken while he was pro-
fessor of Materia Medica and Therapeutics in the Medical School of the
University of Michigan, at Ann Arbor. Cushny? states that he had been
interested in eardiac irregularities as early as 1890. He was familiar
with auricular fibrillation as produced in animals, hoth by direet fara-
dization of the heart and by the administration of various drugs, such
as digitalis, and he had frequently observed the condition in his labora-
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tory. This led him to wonder about the nature of the various pulse
irregularities observed in man. In collaboration with (ieorge Dock, who
was at that time professor of Medicine at Ann Arbor, he was able to
study such irregularities in man by means of the Jacquet sphygmo-
chronograph. With this instrument he recorded the radial pulse in pa-
tients with all of the types of irregularities of the heart which he had
observed in his laboratory animals. In 1899 he published" the results
of this work, and in this paper he pointed out the similarity of the
clinical sphygmogram in cases of delirium cordis and that obtained from
dogs during auricular fibrillation, and suggested that the two conditions
might be identical. Previous to this, no writer had even faintly hinted
at such an idea, but, nevertheless, the suggestion was entirely overlooked
at the time.

In 1906, and again in 1907, Cushny,'* '* in collaboration with Ed-
munds, published and compared pulse tracings from a patient with
delirinm cordis and those from dogs with experimentally produced
auricular fibrillation. With these more ecomplete data, the suggestion
regarding the identity of the two conditions was reiterated. This sug-
gestion was first recognized and discussed by Wenckebach,'* later by
Lewis,” and more recently by Garrey.** In 1912, Lewis'® pointed out
that his remembrance of the original suggestion and paper by Cushny
and Edmunds' finally led him to compare more closely, and finally to
correlate, the electrocardiograms from animals with auricular fibrillation
with those obtained from patients with an absolutely irregular pulse. In
general, however, more recent writers (e.g., White'") appear only
vaguely aware of this contribution, and have given it scant notice. Be-
cause this was the first correlation of the lahoratory and elinieal observa-
tions, because the existence of this correlation is not more generally
known, and, finally, because there is an important and historically in-
teresting phase of this story that is entirely unknown, a presentation of
the eomplete history of this contribution seems justified.

On Dee. 23, 1901, Mrs. H. H,, a 64-yecar-old widow, entered the Uni-
versity Hospital, in Ann Arbor, complaining chiefly of an ovarian
fibroid. She was sent to the (fvneeology Serviee of Dr. Reuben Peterson
and was suceessfully operated npon. At this time Dr. Charles Edmunds
was an intern on this service, and during his routine examination of the
patient he observed a paroxysmal irregularity of the pulse. He had
been interested in cardiac irregularities and had previously diseussed
with Cushny the latter’s observation, made in 1899, This interest led
him to make tracings of this patient’s radial pulse by means of the
Jacquet sphygmograph. The resemblance of these tracings to those he
had seen Cushny make on dogs with auricular fibrillation aroused his
curiosity, and he had Cushny examine the patient. The original hospital
records of this patient, which are reproduced here in part (Figs. 1, 2,
and 3), substantiate these statements. Fig. 3 is a portion of the daily
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record of the patient, indicating the clinical observation of the parox-
ysmal irregularity of the pulse, and showing that the patient was
examined by Cushny on Dec. 28, 1901, the day the pulse tracings were
made. It is of interest to note the comment that the patient herself
had noticed the irregularity previously, The pulse tracings that were
made have been reproduced from the originals ( Figs. 4 and 5). Cushny
compared these tracings with those secured from dogs with auricular
fibrillation (Fig. 6). He believed that the striking resemblance con-
stituted excellent evidenee in favor of his original suggestion.
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Fig. 1.—The first page of the original hospital record of Mrs. H. H., a 64-year-old
widow, who entered the University Hospital Dec. 23, 1901.

On Mareh 12, 1902, Edmunds presented this material at the regular
meeting of the Ann Arbor Medical Club, and in his discussion of the
paper Cushny reiterated his helief in the identity of the clinically oh-
served arrhythmia and experimental aurieular fibrillation. He pointed
out that in both conditions (compare Figs. 4 or 5 and 6) there was
not only an irregularity with respeet to sequence of pulses, but also in
their amplitude. Thus, for example, in the upper tracing of Fig. 5, if
one considers the downstrokes after any of the first few smooth upstrokes,
one sees many small pulses which are irregular in sequence and ampli-
tude. A eomparison with the upper tracing of Fig. 6, which was taken
from a dog during experimental auricular fibrillation, shows the same
thing.
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Fig. 2.~—The second page of the hospital record of Mrs. H. showing the physical
examination as recorded by Dr. Edmunds.
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Fig. 3.—A portion of the daily progress notes kept on the patient. Note the examina-
tion by Dr. Cushny on December 29,
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Unfortunately, the observations presented to the Ann Arbor Medical
Club reeeived practically no notice, The proceedings of this organiza-
tion were irregularly recorded in the Physician and Surgeon, a medical
journal published in Ann Arbor for several years, but the proceedings
of this particular meeting were omitted. The result was that the paper
which was presented in 1902 remained buried in obscurity. However, it
has been possible to locate the original records of the Ann Arbor Medical
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Fig. 4.—Pulse tracings made by means of the Jacquet sphygmograph on December 28.
Upper tracing was made at 1:45 p.M., lower tracing at 2:45 p.M.
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Fig. 5.—Further pulse tracings made on December 28. Upper tracing was made at
3:45 p.M., lower tracing at 4:45 p.M.



Fig. 6.—Tracings from carotid of dog made by means of Hiirthle’s tonometer.
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Club which were kept by the secretary. A portion is reproduced here
(Fig. 7), and confirms the tacts as given. Thus it will be seen (Iig. 7)
that a meeting was held March 12, 1902, and that, in addition to several
other papers, Dr. Charles Edmunds presented one, entitled ‘*A Study
of Pulse Tracings From a (ase of Cardiac Arhythmia.”” In addition,
the notation is made that Dr. Cushny discussed the paper and the accom-
panying pulse traecings that were presented. For a knowledge of what
was said in the eourse of the discussion the author is indebted to the
excellent memory of Dr. Edmunds. In addition, we have the later state-
ment of Cushny'® that he had reached the conclusions stated here as
early as 1901.

We thus have evidence of the original and definite correlation of
delirium cordis in man with experimental auricular fibrillation. It
should be emphasized that this was accomplished seven years prior to the
presentation of the final proof hy Lewis and Rothberger and Winterberg
that the two conditions are identical. The further history of this patient
is of interest. As has been pointed out, the case, including the pulse
tracings and conelusions, was finally reported in 1906, and again in 1907.
The 1906 report'? was rather ohseure and passed unnoticed. Fox®
further studied and reviewed this ecase. The patient was scen occa-
sionally at the University Hospital for several vears. When examined
for the last time, in 1909, her eardiac irregularity had become perma-
nent, and eventually she showed all the evidences of the cardiac failure
which finally led to her death.

The author wishes to acknowledge gratefully the kind interest und valuable help
of Dr. Arthur C. Curtis and Dr. Charles W, Edmunds in the preparation of this
paper.

REFEREXNCES

1. Hoffa, M., and Ludwig, E.: FEinige neue Versuche iiber Herzhewegung. Ztschr,
f. rat. Med. 9: 107, 1850.

. Einbrodt: Uber Herzreizung und ihr Verh&ltniss zum Blutdruek. Sitzungsber.
d. k. Akad. d. Wissensch. Math.-naturw. CL., Wien 38: 345, 1860.

. Vulpian, A.: Sur les effets de la faradization des ventricules du coeur chez le
chien. Compt. rend. Soc. de biol,, 1: G.s., 394, 1875, also, Gaz. méd. de Paris,
4, 4. 8., 16, 1875; also, Arch. de physiol. norm. et path., Paris, 1, 2.s., 975,
1875.

4, Marey, Etienne J.: Physiologie médicale de la circulation du sang, basée sur
1’étude graphique des mouvements du coeur et du pouls artériel, avec applica-
tion aux maladies de 1’appareil circulatoire. P. 568, Paris, 1863, A. Delahaye.

5. Riegel, F.: Uber Arhythmie des Herzens. Samml. klin. Vortrige (Volkmann),
n.F.,, No. 227 (Inn. Med., 68), 1309, 1898.

6. Sommerbrodt, J.: Uber Allorhythmic und Arvhythmie des Herzens und deren

Ursachen. Deutsches Arch. f. klin. Med. 19: 392, 1877.
. Janowski, W.: Uber die diagnostische und prognostische Bedeutung der exakten
Pulsuntersuchung. Samml. klin. Vortrige (Volkmann), n.F., No. 192 (Inn.
" Med., 57), 975, 1897.
8. Hering, H. E.: Analvse des Pulsus irregularis perpetuus. Prag. med. Wehnsehr.
28: 377, 1903.
9. Lewis, T.: Auricular Fibrillation: a Common Clinical Condition, Brit. M. J.
2: 1528, 1909; Heart 1: 306, 1909-10.
10. Rothberger, G., and Winterberg, A.: Vorhofflinunern und Arhythniia perpetua,
‘Wien. klin. Wehnschr, 22: 839, 1909,
11. Cushny, A.: On the Interpretation of Pulse-Tracings, J. Exper. Med. 4: 327,
1899.

Lo

()



BLOCK: (ORRELATION OF AURICULAR PFIBRILLATION 601

. Cushny, A., and Edmunds, C. W.: Paroxysmal Irregularity of the Heart and

Auricular Fibrillation. Aberdeen University Studies (Bulloch) 21: 95, 1906.

. Cushny, A. R., and Edmunds, C. W.: Paroxysmal Irregularity of the Heart and

Auricular Fibrillation, Am. J. M. Sc. 133: 66, 1907.

. Wenckebach, K. F.: Beitriige zur Kenntnis der menschlichen Herztétigkeit.

Arch. f£. Anat. u. Physiol,, Physiol. Abt. p. 1, 1907.

. Garrey, W. E.: Auricular Fibrillation, Physiol. Rev. 4: 215, 1924,
. Lewis, T.: A Lecture on the Evidences of Auricular Fibrillation Treated His-

torieally, Brit. M. J. 1: 57, 1912,

. White, P. D.: Heart Disease, P. 744, New York, Ed. 2, 1937, The Macmillan

Co

. Cushn.y, A. R.: Trregularities of the Heart and Auricular Fibrillation, Am. J.

M. Se. 141: 826, 1911.

. Fox, G. H.: The Clinical Significance of Transitory Delirium Cordis, Am. J.

M. Se. 140: 815, 1910.



