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CORRESPONDENCE

The Origin of Echocardiography? 

To the Editor:
I read “The origin of echocardiography: a tribute to Inge 
Edler” in the Texas Heart Institute Journal.1 As a medi-
cal consultant to the Journal and as one who lived and 
worked during the early years of cardiac ultrasound, I 
feel obliged to make some corrections and additions to 
that article.
 First of all, I was not the first person to use the term 
“echocardiography” to describe the ultrasonic exami-
nation of the heart. To my knowledge, the word first 
appeared in print in an article by Dr. Bernie Segal of 
Philadelphia. I avoided the use of “echocardiography” 
initially, because there was no abbreviation for it. The 
obvious abbreviation for echocardiography would be 
ECG, and that had been preempted by the electrocar-
diogram. We could not use the abbreviation “echo,” 
because echoencephalography was still a viable entity. 
Only after echoencephalography ceased to exist as a 
diagnostic procedure were we able to adopt the term 
“echocardiography.” That made the “echo” abbreviation 
available for application to echocardiography.
 My collaboration with Hal Dodge had nothing to 
do with ultrasonic instruments. We went to Alabama, 
where Hal was at the time, because he was doing biplane 
ventriculography, which was recognized as the gold stan-
dard for determining cardiac volumes. We needed an 
accepted gold standard for comparison with our echo-
cardiographic measurements.
 If “father” of a technique implies that a person was 
the first to use or introduce it, then I am not the father 
of echocardiography in the United States. When I acci-
dentally stumbled onto diagnostic ultrasound by way of 
an erroneous advertisement in 1963, Claude Joyner and 
Jack Reid had already published a paper that duplicated 
Dr. Edler’s mitral valve diastolic E to F slope technique 
for evaluating mitral stenosis.2 I was not the first in the 
United States to use cardiac ultrasound.
 When I saw my first ultrasound instrument, it clear-
ly could not do what was advertised—measure cardiac 
volume. However, when I placed the transducer on my 
chest and saw a moving echo from the back wall of my 
heart, I immediately thought that I could use the gad-
get to detect pericardial effusion behind the posterior 
left ventricular wall. It turned out that I was right, and 
the technique proved to be the first reliable, long-lasting 
diagnostic application of cardiac ultrasound,3 with the 
possible exception of its use in detecting left atrial mass-
es, which was first described by Sven Effert.4 Although 
Edler showed a patient with a large pericardial effusion 

anterior to the heart, anterior echo-free spaces are com-
mon and are nonspecific for fluid.
 My first efforts were not inspired at all by Dr. Edler 
or Dr. Joyner. In fact, I visited Dr. Joyner and was most 
unimpressed with what he was doing. I noted very early 
that the mitral E to F slope promoted by Dr. Edler and 
later by Dr. Joyner as the principal use of cardiac ultra-
sound was unreliable and nonspecific. I then heard Dr. 
Edler lecture at a general ultrasound meeting in Pitts-
burgh in 1965. Again, I was thoroughly unimpressed: 
he mentioned only the E to F slope. It became apparent 
that he had done no further development of the tech-
nique since his movie had been shown at the Europe-
an Congress of Cardiology in 1960 and a review article 
had appeared in the Acta Medica Scandinavica Supple-
ment in 1961.5 I invited Dr. Edler to participate in the 
first meeting dedicated to cardiovascular ultrasound in 
January 1968 in Indianapolis. He did not lecture and 
only showed the 1960 movie.
 The implication of the Texas Heart Institute Journal 
article is that today’s practice of echocardiography is a 
direct result of Dr. Edler’s work. That is not entirely 
correct. Inge worked in the field for less than 10 years. 
His efforts culminated in and apparently ended with 
the above-mentioned movie and review. Although Inge 
described several parts of the heart and some abnormal-
ities that could be seen ultrasonically, the only applica-
tion that he thought useful was the mitral E to F slope 
for the evaluation of mitral stenosis. The fact is that by 
the early and mid-1960s, the E to F slope already had 
been discredited; that disrepute cast doubt on all ultra-
sonic techniques, including those that were coming out 
of Indianapolis.
 The notion that today’s echocardiography is a direct 
result of Dr. Edler’s efforts is, in today’s terminology, a 
“disconnect.” In the early and mid-1960s, cardiac ultra-
sound was essentially dead. At that time, I could not find 
anyone in the United States or Europe working in the 
field, other than Dr. Joyner. Hellmuth Hertz had long 
since left the field, and, according to Dr. Effert (who 
also left the field), Hellmuth advised Siemens Corpora-
tion, the company that had provided the ultra sonoscope 
for Edler, not to enter the field because it had no future. 
I suspect that when Drs. Cournand and White reject-
ed what he was doing, Inge also gave up on cardiac ul-
trasound. When I visited him in Lund in 1969, he was 
using the technique only for the mitral E to F slope. He 
had not adopted any of the applications demonstrated at 
the meeting in Indianapolis. I was also disappointed to 
learn that no one in Lund or anywhere else was carrying 
on in the field.
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 Thus, in our early years, we not only had to start from 
scratch, but we had to overcome some serious skepti-
cism as a consequence both of failed techniques, such 
as ballistocardiography, and of discredited ultrasonic ap-
plications, such as the mitral E to F slope. It was very 
difficult to get our papers published and to have our 
techniques used clinically. As a result, we had to train a 
whole new generation of physicians not just in the Unit-
ed States, but all over the world—including Europe. 
We did this by developing new applications, training 
fellows, offering multiple meetings and preceptorships, 
giving many lectures all over the world, and publishing 
numerous articles and books. It truly would have been 
much easier for us if we really had been the first to use 
cardiac ultrasound.
 My wife and I had the privilege to be with Inge and 
his wife Karin on many occasions. They were a delight-
ful couple. Inge was a quiet, humble, and honest man. 
He would have been the first to admit that if we in In-
dianapolis had not resurrected echocardiography from 
the dead in the early and mid-1960s, his work would 
never have been recognized.

 Harvey Feigenbaum, MD,
 Distinguished Professor of Medicine,
 Krannert Institute of Cardiology,
 Indiana University School of Medicine,
 Indianapolis, Indiana
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This letter was referred to Drs. Singh and Goyal, 
who reply in this manner:

We wish to thank Dr. Feigenbaum for his critical input 
and we welcome his additions, particularly in regard to 
the origin of the word echocardiography. His knowl-
edge of the history of echocardiography is doubtless 
greater than ours, because he was so directly involved 
in creating that history. At the same time, we wish to 
reiterate our belief in the pioneering role that Dr. Edler 
played. In light of the extensive literature review that we 
performed in preparation for writing, we wish to com-
ment on some of Dr. Feigenbaum’s corrections.

 Dr. Feigenbaum talks about our referring to him as 
the father of echocardiography in the United States, on 
the basis of his having introduced echocardiography 
there. However, we never suggested that. In fact, our 
article says, “It was not until a decade after Edler and 
Hertz’s discovery of ‘cardiac ultrasound’ that the 1st 
American article on the cardiac use of diagnostic ultra-
sound in mitral stenosis, a duplication of Edler’s work, 
was published by John Reid and Claude Joyner.”2

 Nor do we imply that “today’s practice of echocardiog-
raphy is a direct result of Dr. Edler’s work.” Our article’s 
title itself professes our central intent to talk about the or-
igin of echocardiography, rather than its evolution. We 
intended to convey the information that Dr. Edler orig-
inated the idea of echocardiography and that his initial 
work on echocardiographic technique stimulated others 
to work in the area. Echocardiography as it is today is the 
product of several investigators who worked in the field 
for much longer than Edler did; but the path was carved 
by Edler. Even Dr. Edler downplayed his own contribu-
tions, crediting those persons who were inspired by his 
work and continued along his path.3

 Dr. Feigenbaum’s suggestion that Dr. Edler contrib-
uted little to the development of echocardiography and, 
in a way, even hampered it, is unfair. The application 
of echocardiography to clinical evaluation in adult car-
diology was a most difficult task that required anatom-
ic and physiologic studies and, of course, an enormous 
number of careful, time-consuming examinations of 
patients. Dr. Edler did not know what exactly to look 
for, he had no 2-dimensional real-time image, and he 
was using low-sensitivity, quartz ultrasound transduc-
ers. Yet what he accomplished was an innovation with 
high standards of invention—a development that oc-
curred despite his lack of suitable high-speed electronic 
components, sufficiently fast computers, and advanced 
ultrasonic transducers that could completely explore the 
inherent possibilities of the method.4

 Then too, Dr. Edler was closely involved in the de-
velopment of the first 2-dimensional real-time images 
of the heart, which were presented in 1967 at the Lund 
Institute of Technology.5 Along with Nils-Rune Lund-
ström, he also explored the use of the Doppler effect 
in ultrasonic measurement of intracardiac blood flow. 
Dr. Edler’s acumen in cardiac auscultation and phono-
cardiography enabled him to distinguish the sound of 
blood flow in a very noisy signal, a signal interpreted in 
the past as due to the movement of heart muscle and 
valve leaflets. He presented the first 40 clinical Dop-
pler recordings for evaluation of aortic and mitral valve 
incompetence at the first World Conference in Ultra-
sound Diagnosis in Vienna, in 1969.6 He also made the 
first attempt at transesophageal echocardiography, a feat 
that was eventually accomplished more than 2 decades 
later.7 Much of this work was carried out by Dr. Edler 
after the callous rejection of his early efforts by Drs. 
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White and Cournand in 1956, and after his making of 
the 1960 film to which Dr. Feigenbaum alludes.
 While we respect Dr. Feigenbaum’s additions to our 
article and to the field of echocardiography, we do not 
believe that we overstated Dr. Edler’s pioneering contri-
bution to medical diagnosis.

  Siddharth Singh, MBBS, Postdoctoral Scholar,
Division of Gastroenterology/Physiology, 
University of California, 
Los Angeles; 
and

 Abha Goyal, MBBS, Postdoctoral Scholar, 
  Division of Hematology and Oncology, 

University of California, 
Los Angeles
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Lambl’s Excrescences: 
Is Surgical Excision Really Necessary?

To the Editor:
We read with great interest the recent article by Aziz 
and Baciewicz, titled “Lambl’s Excrescences: Review 
and Recommendations.”1 In that report, the authors 
recommend surgical débridement as standard manage-
ment for patients who have “giant” Lambl’s excrescenc-
es (LE) with recurrent neurologic events.
 Previous studies investigating the association of valve 
strands or excrescences with stroke have been limited by 
their inconsistent methodology, nonstandardized diag-
nostic approaches, and retrospective design.2,3 Hence, 
the results do not allow definitive conclusions regard-
ing the role of valve strands in causing central nervous 
system events.
 The embolic risk of valve excrescences was evaluat-
ed prospectively in an investigation by Roldan and col-

leagues,4 in which 90 healthy subjects and 88 patients 
with or without suspected cardioembolism were stud-
ied and followed clinically for approximately 4 years. 
The prevalence of valve excrescences in healthy subjects 
(38%) and in patients with (47%) or without (41%) 
suspected cardioembolism was similar irrespective of 
age or sex, and the presence of valve excrescences did 
not appear to be associated with future embolic events. 
These findings suggest that there may not be a direct 
causal link between ischemic stroke and the presence 
of the valve strands. Perhaps these filaments are simply 
“innocent bystanders” of no pathophysiologic signifi-
cance. In addition, differentiating a “giant” excrescence 
from a “small” papillary fibroelastoma (PFE) can be 
challenging. It is possible that these lesions might be 
part of a pathologic “spectrum” with some degree of 
overlap, especially with the larger excrescences.
 In contrast with PFE, the current medical literature 
does not support surgical removal of valve strands or ex-
crescences.5 In a patient with recurrent neurologic events 
that are presumed to be embolic without other expla-
nation, in whom valve excrescences are found on trans-
esophageal echocardiography, it is reasonable to consider 
anticoagulation, preferably with aspirin. In our opinion, 
surgical excision of these lesions should not be recom-
mended as a standard approach, because these excres-
cences have not been proved to cause central nervous 
system events. We recognize that there may be occa-
sional exceptions, especially when large lesions with a 
head or a stalk are found, but these lesions should more 
properly be termed PFE, instead of LE.

 Rowlens M. Melduni, MD, FASE, FACC,
 Kyle W. Klarich, MD, FACC,
 Gillian C. Nesbitt, MD, and
 Clarence Shub, MD,
 Division of Cardiovascular Diseases,
 Mayo Clinic,
 Rochester, Minnesota
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This letter was referred to Drs. Aziz and 
Baciewicz, who reply in this manner:

We thank Dr. Melduni and his associates for their in-
terest in our case report.1 We agree that the conserva-
tive management of Lambl’s excrescences (LE) should 
be the 1st line of treatment. We do not recommend sur-
gical débridement as the standard management of LE. 
However, any cerebrovascular accident (CVA) should 
prompt an investigation of a possible embolic cause.
 As we outlined in our manuscript, patients with LE 
can be divided into 3 broad categories:

 • Asymptomatic Patients with LE. We recommend 
close follow-up with serial echocardiograms for this 
group of patients.
 • Patients Who Have LE and Have Experienced 1 CVA 
(with no alternative source of emboli identified). 
We recommend that these patients be treated med-
ically with anticoagulation (coumadin, or aspirin 
and clopidogrel).
 • Patients with LE and a History of 1 CVA Who Are 
Already on Systemic Anticoagulation. If these patients 
experience a 2nd CVA, we recommend surgical dé-
bridement of LE.

 A detailed review of the prospective study by Roldan 
and colleagues2 (alluded to by Melduni and associates) 
shows that 37% to 40% of patients with LE remain 
asymptomatic—a number larger than expected. How-
ever, the mean follow-up time for this study was only 
31 months. It is difficult to conclude that these patients 
would remain asymptomatic if they were followed for 
a long time. A review of the medical literature reveals 
no long-term follow-up of asymptomatic patients with 
LE.
 Accordingly, we can only speculate that a very small 
percentage of these asymptomatic patients will become 
symptomatic. We recommend anticoagulation for pa-
tients who become symptomatic. Only those patients 
who continue to have symptoms while taking antico-
agulants should be offered surgical débridement of LE. 
With application of these recommendations, a very 
small percentage of LE patients will be offered an op-
eration.

 Faisal Aziz, MD,
 Department of Surgery,
 New York Medical College,
 Valhalla, New York; 
 and
 Frank A. Baciewicz, Jr., MD,
 Section of Cardiothoracic Surgery,
 Wayne State University, and
 Harper University Hospital;
 Detroit, Michigan
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On the Death of Arthur Keats

To the Editor:
Only recently did I learn from a neighbor that Arthur 
Keats had died. She made it clear that he’d meant for his 
passing to go unnoticed, without the usual institutional 
dirges rolling over his memory. He was a good guy, and 
we remember him with affection.
 My wife, Debbie, worked with Dr. Keats in Cardi-
ac Recovery at St. Luke’s in the ’80s. When the beds 
began to back up with too many postoperative cardi-
ac patients, Dr. Keats and Debbie would go through 
the unit, deciding who could go up to make room for 
the day’s surgery, and who would get to stay. They had 
a good relationship. When an overzealous nurse caught 
his attention, he’d put the situation right: “Debbie, your 
nurses are playing doctor again.”
 Dr. Keats was a superb clinician who believed in his 
own clinical judgment and substituted good care for a 
multitude of lines and drugs. Because he saw little bene-
fit in invasive hemodynamic monitoring, pulmonary 
capillary wedge pressures held no interest for him. Once 
in a great while, he might have floated a Swan or a cen-
tral venous line, but he relied mainly on his own knowl-
edge of the patient’s status. And it worked.
 When I came to Houston from Virginia to head up 
the operating rooms at St. Luke’s, Texas Children’s Hos-
pital, and the Texas Heart Institute, I was astonished to 
find that chest drains for postop pumps emptied into 
simple glass bottles: the rattle of disposable Pleur-evacs® 
was unknown here. In the operating rooms at the Uni-
versity of Virginia, I’d grown accustomed to working 
with Dr. Cooley’s fellow resident, W.H. Muller. Dr. 
Muller’s nurses kept 3 back tables of instruments and 
drugs and as many Mayo stands. By contrast, in Cool-
ey’s surgery, there was a single back table (with a couple 
of strings of instruments) and a single Mayo. Both Ar-
thur Keats and Denton Cooley held to the doctrine of 
“less is more.”
 Dr. Keats was good to work with. We’d often get to-
gether in his office for a cigarette and catch up on what 
mattered. When the usual organizational practices (not 
to be confused with clinical practice) became too much 
fun, Dr. Keats was a good reference point for sanity.
 Once, an ambitious administrative wonk wanted to 
“help” Dr. Keats by sharing the load, and when the dis-
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tinguished candidate came for his interview, his time 
with Arthur Keats became legend: he was seated on a 
stool in front of Dr. Keats’s desk, and it ended there.
 Debbie’s best memory of Dr. Keats is this: “There are 
some problems that don’t have solutions.” He was right, 
it was so, and ever shall be so. One of the fringe bene-
fits of my job at St. Luke’s was the authority to give 
VIPs stage names, in order to protect their privacy. Dr. 
Keats was, and remains, Rex Arthurius. We shall not 
see his like again.

 Lawrence Noriega, PhD,
 Principal, Spinnaker Health Partners,
 Houston, Texas

History of Streptokinase Use 
in Acute Myocardial Infarction

To the Editor:
I read with great interest the excellent historical perspec-
tives paper, “A History of Streptokinase Use in Acute 
Myocardial Infarction,” by Messrs. Sikri and Bardia.1 I 
would like to add some observations concerning Heber-
kinasa (recombinant streptokinase), which in my opin-
ion has a prominent place in this wonderful history.
 Heberkinasa, the only streptokinase obtained through 
recombinant DNA techniques, is produced by the Cu-
ban Center of Genetic Engineering and Biotechnology. 
The quality control system of this center has been favor-
ably evaluated by the World Health Organization and 
other international regulatory organizations.
 The application of Heberkinasa in the treatment of 
acute myocardial infarction (AMI) began 15 years ago 
in Cuba. Following are some details that confirm the 
clinical effectiveness of this thrombolytic agent.
 A clinical study involving 224 Cuban patients who 
had been diagnosed with AMI was performed. A ran-
domized group was treated with 1.5 × 106 IU of intra-
venous Heberkinasa; the remaining patients were treated 
with natural streptokinase (streptase). Similar results 
were observed with respect to coronary patency, chang-
es in hemostasis, and safety.2

 From November 1992 through May 1995, a nation-
wide study of 2,923 AMI patients in 52 Cuban hos-
pitals was performed to evaluate the clinical use of 
Heber kinasa. The study results were compared with 
those of an earlier survey of patients who had been 
treated with other substances, before Heberkinasa was 
introduced. Heberkinasa treatment reduced death by 
28.3% (relative decrease) and 4% (absolute decrease), 
which amounts to 179 additional lives saved annually. 
Intracranial hemorrhage was reported in only 9 patients 
(0.3%).3

 Further clinical use of Heberkinasa in Cuba has been 
monitored by means of a pharmacovigilance system. 

Over 7 years, a safety profile similar to those in clinical 
trials was observed.4

 In 1998, the Cuban National Integrated Medical
Emergency System began an active out-of-hospital 
thrombolysis program, wherein persons who exhib-
it clinical and echocardiographic characteristics of AMI 
are emergently administered Heberkinasa before hospi-
tal evaluation.5 In Cuba, approximately 15,000 patients 
with AMI are admitted to hospitals annually. Thirty-
five percent of these patients receive thrombolytic treat-
ment with Heberkinasa. The mortality rate in this group 
of patients is less than 10%. As a result of the applica-
tion of thrombolytic treatment with Heberkinasa, total 
deaths from AMI are half of what they were without 
such treatment.
 Since its approval by our regulatory authorities, He-
berkinasa has been the only thrombolytic agent used to 
treat AMI and other thrombotic disorders in Cuba.

 Fidel M. Cáceres-Lóriga, MD, PhD,
 Professor of Cardiology, Head of Teaching Department,
 Institute for Cardiology and Cardiovascular Surgery,
 Vedado, Havana, Cuba
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Erratum

In their case report “Right ventricular thrombus with 
Behçet’s syndrome: Successful treatment with war-
farin and immunosuppressive agents” (Tex Heart Inst 
J 2007;34(3):360-2), Sait M. Dogan and colleagues 
erroneously reported that they had checked antiendo-
thelial cell antibodies and von Willebrand factor in their 
patient. There is no need to perform these tests in a pa-
tient with Behçet’s disease, even in the presence of ven-
tricular thrombus. The tests were in fact performed in 
another of the authors’ patients, one who did not have 
Behçet’s. The authors regret the error.


