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F IBRILLARY activity of cardiac muscle was first demonstrated by 
Hoffa and Ludwig, ’ in 1850, as a result of their attempt to produce 

tetanic contractions in the ventricles of various cold-blooded animals and 
mammals by direct faradization. The sa.mc phenomenon was produced 
by Einbrodt,’ in 1860, and later by Vulpian,3 who also obserTred that a 
similar, but generally more transient, condition could be produced in the 
auricle of the dog. However. the clinical occurrence and importance of 
auricular fibrillation were overlooked for at least, twenty-five years, and 
the condition was regarded primarily as a la.borat.ory curiosity, being 
frequently produced by direct faradizat,ion of the heart and the adminis- 
t,ration of various toxic and pharmacologic agents. It is true that ir- 
regularities of the pulse in man were observed and recorded by Marey4 
as early as 1863, and later by Riegcl,’ Sommerhrodt,G Janowski,’ and 
numerous other clinicians. These irregularities were given a variety of 
names, such as the “mitral p~~lsc, ” delirium cordis, pulws irregularis 

perpetuus. and the absolutely irregular pulse. However, they were 
neither a.dequately rerognizcd as definite clinical entities, nor correlated 
with those experimentally observed in animals, s~xll as auricular fibrilla- 
tion. Indeed, it was not, until 1903 that, Hering* definitely est,ablished 
the fact that the absolut.ely irregular pulse is a definite clinical entity. 
With the introduction of the electrocardiograph, Lewis” and Rot,hberger 
and WinterberglO ultimately proved that the majority of these irregu- 
larities observed in man werr one and the same, and were the clinical 
counterpart of t,he 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 Wint,erberg. This earlier correlation was an outgrowth 
of the investigations of Arthur (‘ushny, undertaken while hc was pro- 
fessor of Materia Medica and Therapeutics in the Medical School of the 
ITnivcrsity of Michigan, at. Ann Arbor. Cushnyl’ states that he had been 

interested in cardiac irregularities as early as 1890. He was familiar 
with auricular fibrillation as produced in animals, both by direct fara- 
dization of the heart and by 11~~ administration of rarious drrtgsj such 
as digitalis, and 11~ liad frcclucritl>- ~bs~r~-cd 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 l~ublislled’1 the results 
of this work, and in this paper he point.ed 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 fa.intly hinted 
at such an idea, but, nevertheless, the suggestion was entirely overlooked 
at the time. 

In 1906, and again in 1907, Cushny,l”* I3 in collaboration with Ed- 
munds, published and compared pulse tracings from a patient with 
delirium cordis and those from dogs with experimentally produced 
auricular fibrillation. With these more complete data, the suggestion 
regarding the identity of the two conditions was reiterated. This sug- 
gestion was first recognized and discussed by Wenckebach,14 later by 
Lewiqg and more recently by Garrey.l” In 1912, Lewis? pointed out 
that his remembrance of the original suggestion and paper by Cushny 
and Edmunds12 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 hare given it scant notice. Be- 

cause this wa.s t.hc first. correlation of the laboratory and clinical 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 st.ory that is entirely unknown, a presentation of 
the complete history of this contribution seems justified. 

On Dec. 23, 1901, Mrs. H. I-I., a 64year-old widow, entered the Uni- 
versity Hospital, in Ann Arbor, complaining chiefly of an ovarian 
fibroid. She was sent t,o the Gynecology Service of Dr. Reuben Peterson 
and was successfully operated upon. At this t,ime Dr. Charles Edmunds 
was an intern on this service, and during his routine examination of the 
patient he observed a paroxysmal irregularity of t,he pulse. He had 
been interested in ca.rdiac irregularities and had previously discussed 
with Cushny the latter’s observat,ion, 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 hc 
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 31, substantiate these statements. Fig. 3 is a portion of the dail! 
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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 lkc. 28, 1901, t.he da\- t.he pulse tracings were 

made. It, is of interest to note the comment that I he patient herself 
had noticed the irregularity previously. The pltlsc tracings that were 

made have been reproduced from the originals [Figs. I and 5 ) . Cudmy 

compared these tracings with those secured from dogs with auricular 

fibrillation (Fig. 6). He believed that the st.riking resemblance con- 
stituted excellent evidence in favor of his original suggestion. 
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Fig. I.-The first page of the original hospital record of Mrs. H. H., a 64-year-old 
widow, who entered the Cniversity Hospital Dec. 23. 1901. 

On March 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 belief in the identity of the clinically ob- 
served arrhythmia and experimental auricular fibrillation. He pointed 
out that in both conditions (compare Figs. 4 or 5 and 6) there was 
not only an irregularity with respect Tao secpnxcc of p~dses, 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 comparison with the upper tracin, w of Fig. 6, which was taken 
from a dog during experimental auricular fibrillation, shows the same 
thing. 



Fig. 3.---h portion of the daily progress notes kept on the patient. Note the exxmina- 
tion by Dr. Cushny on December 29. 
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l;nfortunately, t.hcr observations presented t.o the Ann Arbor Medical 
(Ilnh received practically no notice. The proceedings of this organiza- 
tion were irregularly recorded in the Physicitrn a& Su~yeon, 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 



Fig. B.-Tracings from carotid of dog made by nleans of Hllrthle’s tonometer. UP- 
permost tracing made during prolonged fibrillation. In mid~lle tracing fibrillation was 
i”dncPd at n. Tn lowermost tracinc tlwre was imperfrrt tibrillation from A to R, no . . . . . _ _ _ ._ _ - 
fibrillation after B. 

Fig. P.--Page from record of Ann Arbor Medical Club, March 12, 1902. showing the 
papers given. Note the third paper read, anti the notatioll .a the end regarding the 
discussion by Dr. Cushny. 
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Club which were kept b>- the secretary. A port.ion is reproduced here 
(Fig. 7), and confirms the fn~ts as givw. Thus it will be seen (Fig. 7) 
that a meeting was held Xarch 12, 1902, and that, in addition to several 
other papers, Dr. Charles Edmnnds presented one, cntit,led “A Stud> 
of Pulse Tracings From a Case of (.‘ardiac Arhythmia.” In addition, 
the notation is made that Dr. Clushny discussed the paper and the accom- 
panying pulse tracings that were presented. For a knowledge of what 
was said in the co~u‘se of the discussion the author is indebted to the 
excellent memory of Dr. Edmnnds. In addition, we hare the later state- 
ment of Cushny18 t,hat he had ranched the conclusions stat,ed here as 
early as 1901. * 

We thus have cvidencc of’ the original and definite correlation of 
delirium cordis in man with c~spcrimental auricnlar fibrillation. It 
should be emphasized that this QXS ac~omplishcd seven Fears prior to the 
presentation of the final proof by T,cwis ancl Rothberger and Winterberg 
t,hat, the two conditions are idcnticnl. The fnrther history of this patient 
is of interest. As has been pointed out. the case. including the J)L~SC 

tracings and conclusions, was finally reported in 1906, and a.gaill in 1907. 
The 1906 reportl? was rather obscure and passed nnnotic~cd. Fosl” 
further st,ndicd and reriewccl this case. The patient was seen occa- 
sionally at the University Hospital for several years. When cxtmilicd 

for the last time, in 1909, her cardiac irrcenlarit~y had heromc perma- 
nent, and cventnall- she shoved a!1 the evidences of the cardiac f:lilllr(~ 
which finally led to her death. 

The author wishes to acknowledge gratefully the kincl interest and valuable help 
of Dr. Arthur C. rortis and Dr. (%arles TV. E:tlmuntls in the preparation of this 
paper. 
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