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The Origin of
Echocardiography

A Tribute to Inge Edler

The original description of M-mode echocardiography in 1953, by Inge Edler (1911-2001)
and his physicist friend Hellmuth Hertz, marked the beginning of a new diagnostic nonin-
vasive technique. Edler used this technique primarily for the preoperative study of mitral
stenosis and diagnosis of mitral requrgitation. His work was carried forward by cardiolo-
gists all over the world, who developed Doppler, 2-dimensional, contrast, and transesopha-
geal echocardiography. These are now standard in cardiologic examinations. Edler also
influenced neurologists and obstetricians at Lund University (Sweden) to use ultrasound in
their fields. For his landmark discovery, Edler is recognized as the “Father of Echocardiog-
raphy.” (Tex Heart Inst J 2007:34:431-8)

nown as the Father of Echocardiography,' Inge Edler had an impact on

the field of diagnostic imaging similar to that of Hounsfield on the develop-

ment of computed tomography.” Echocardiography is now the most rapidly
growing medical imaging technique, projected by many to become more important
than the x-ray itself.?

Early Developments in Echocardiography

The importance of echo reflection, the concept behind echocardiography, was first
demonstrated by Lazzaro Spallanzani (1729-1799), when he showed that reflected
echoes of inaudible sound enabled bats to navigate. With the discovery of piezoelec-
tricity by the Curies in 1880 came the ability to create ultrasonic waves.’ Lewis Rich-
ardson’s suggestion, in 1912, that an echo-ranging technique could be used to detect
underwater objects was followed by the development of the SONAR (Sound Navi-
gation and Ranging) system by Langevin in 1915," in time to be used for detecting
enemy submarines during World War I. By 1941, in time for World War II, the U.S.
Navy was using reflected radio waves to detect the presence of airplanes, a technolo-
gy that they termed RADAR (Radio Detection and Ranging). The ultrasonic pulse-
echo technique was first used for nonmilitary purposes by Sergei Sokolov in 1937,¢
and then by Floyd Firestone in 1942, for the detection of flaws in metals.

Inspired by the success of RADAR, French physiotherapist André Denier, in 1946,
proposed that ultrasound might be used to visualize the internal organs of the human
body.® The Americans, leaders in the field of advanced electronics at that time, were
the first to begin experimentation. However, their early investigations were very gen-
eral and did not have any practical applications.® An Austrian neurologist, Karl Theo
Dussik,” in association with his physicist brother, was probably the first (1941) to apply
ultrasound to medical diagnosis, when he used transmission ultrasound to outline the
ventricles of the brain. However, after a decade of work, his efforts were not fruitful,
due to the great attenuation and reflection of ultrasonic waves by the bony structure of
the cranium. In the late 1940s, the German physicist, Wolfe Dieter Keidel, envisioned
the use of transmitted continuous ultrasound for recording the rhythmic volume varia-
tions of the heart. Unfortunately, he was not able to make his method quantitative and
concluded that the “immense technical problems compared with the crude diagnostic
possibilities” rendered the work hardly worthwhile.® Both Dussik and Keidel eliminat
ed the possibility of using reflected ultrasound, for theoretical reasons; they never per-
formed any practical experiments with reflected ultrasound.

Birth of a Legend
On 17 March 1911, Inge Edler was born in Burlév, Malmshus county (now Malmé
county), at the southern tip of Sweden. His parents, Carl and Sophia Edler, were
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teachers in a primary school in the vicinity. He was the
youngest of 3 siblings. From early childhood, he was in-
terested in technology, nature, and geography. Edler was
adventurous. He enjoyed, for example, doing advanced
acrobatics on his bicycle, which he continued to do until
he was about 75 years of age—performing shows for
his grandchildren. As an amateur sportsman, he at one
time held a local record for the 100-meter sprint. As
an amateur magician, he performed for his family and
even traveled to conferences of magicians all over Eu-
rope, quite unaware of the magic that he would create
in the years to come*

Edler graduated from his local high school, Hegre
Allmanna Laroverket, in 1930. In spite of a keen inter-
est in physics, in particular micronics (the study of the
physical phenomena associated with small geometrical
structures), he at first chose dentistry, having been in-
fluenced by his older sister, who was a dentist. As fate
would have it, Edler attempted too late in the year to
enter dental school, so he enrolled in medical school at
Lund University, merely as a stopgap.

Medicine captivated this quiet thinker, and he went
on to receive his medical degree in 1943.' In 1939, he
met the love of his life, Karin Jungebeck, a medical stu-
dent at the same university, and they married. His wife
was a great motivating force, helping him in every pos-
sible way, from housework to the proofreading of man-
uscripts.* Their marriage was blessed with 4 children.

Medicine as a Profession

At the outset of his career in general practice, Edler soon
joined the Department of Internal Medicine at Malmé
General Hospital. Because his interest lay in cardiology,
he served there as director of the Laboratory for Heart
Catheterization from 1948 until 1950. For the decade
thereafter, he worked as head of the Department of In-
ternal Medicine and as director of the Cardiovascular
Laboratory at the University Hospital of Lund. It was at
this time that he conceived an idea that the Royal Phys-
iological Society of Sweden would later call, in giving
Edler the Lund Award, a “scientific work of extraordi-
nary significance.”

The Problem

During the late 1940s, surgery of the heart was started
in Lund by Drs. Helge Wulff and Phillip Sandblom,
both pioneers in the field. They set out to alleviate mi-
tral stenosis in adults, dilating the constricted valve by
inserting a finger. Most patients got better after this
procedure. However, Wulff and Sandblom encoun-
tered some patients whose condition worsened post-
operatively. They realized that the symptoms of these
patients arose not simply from a small valve opening

*Personal communication: Dr. Lars Edler (son of Inge Edler)
with Siddharth Singh via e-mail on 26 March 2006.
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(mitral stenosis) but from valve incompetence (mitral
regurgitation).” The only way of knowing this condi-
tion preoperatively was through elaborate cardiac cath-
eterization.

This was where Dr. Inge Edler stepped in. As the di-
rector of the Cardiovascular Laboratory, he was respon-
sible for the preoperative evaluation of valvular heart
disease, to enable appropriate referral for closed mitral
commissurotomy. Unhappy with the inadequacies of
cardiac catheterization imaging techniques at that time,
he set his focus immediately on the possibility of mak-
ing a quantitative diagnosis of mitral stenosis and deter-
mining the existence of mitral regurgitation, through
noninvasive means."

Early in his career, Edler was interested in exploring
the possibility of using rheocardiography (the recording
of changes in electrical impedance in the thorax during
heart cycles) as a tool to evaluate the degree of regurgi-
tation.® Although unsuccessful, his procedure suggested
that the left atrium expanded when blood regurgitat-
ed from the left ventricle back to the left atrium. This
hint was enough to arouse his inquisitive mind. Could
this expansion be measured by an echo method? Edler,
who found orienteering through uncharted forests with
maps and compass a wonderful pastime,** was now in
a similarly unexplored field of cardiology, with a mys-
tery to unravel and an ingenious idea to help him.

With fresh knowledge of the recent military experi-
ence of RADAR in World War II, Edler read a book
on RADAR engineering and wondered if it would be
possible to generate frequencies high enough for use in
measuring short distances.

Inge Edler and Carl Hellmuth Hertz
Faced with this problem, Edler contacted his nurse’s hus-
band, Jan Cedurlund, a physicist. Cedurlund, in turn,
put the doctor’s query to his physicist friend, Carl Hell-
muth Hertz. Hertz’s father, Gustav, was a Nobel Prize
winner in physics, and his uncle, Heinrich Hertz, had
lent his name to the unit of frequency." Having won a 1-
year scholarship to Lund University in 1947, the young
Hellmuth Hertz had so impressed everyone that he had
stayed on as a junior assistant in physics. His reply to
Edler’s query was that such high frequencies could not
be generated. However, the problem intrigued Hertz,
who during his recent training had plodded his way
through the “bible of ultrasound,” Der Ultraschall, by
Ludwig Bergman. He thought that ultrasound might
be the solution to Dr. Edler’s problem. After a couple
of days, Hertz contacted Cedurlund, asking him who
the doctor was."

Having inherited the “hertzonian” genes, this boy
wonder set out with the quiet thinker, Dr. Edler, towards

**Personal communication: Dr. Lars Edler with Siddharth
Singh via e-mail on 28 April 2006.
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finding a solution to “visualizing the heart.” Thus was
born a memorable collaboration between the young
graduate physicist and the 42-year-old cardiologist, a
team of contrasting personalities—Hertz, impulsive
and insistent upon the immediate trial of new ideas,
and Edler, reflective and more practical than scientif-
ic in his orientation.” This team (Fig. 1) would bring
about, in the words of Pamela S. Douglas, then pres-
ident of the American Society of Echocardiography,
“one of the truly groundbreaking and remarkable in-
novations of the 20th century.”?

At that time, Hertz estimated that there was a 50%
possibility that reflected ultrasound could be used for
measuring the expansion of the left atrium.® This was
good enough for Edler and Hertz to take a chance. Un-
aware of other experimental attempts to use ultrasound
as a medical diagnostic tool, they decided to perform
practical experiments without benefit of theoretical
groundwork.

The 1st ultrasonic reflectoscope was delivered to
Tekniska Rontgencentralen AB, a company that spe-
cialized in nondestructive testing' at Kockum’s ship-
building yard in Malmg. Hertz visited the company in
May 1953 and, while there, applied the transducer to his
precordium and observed pulsatile echo signals. Could
this have been the 1st ultrasonic image of the heart? Un-
aware of the implications, the manager of the company
was kind enough to lend Hertz the reflectoscope for the
weekend—a small act of consideration that set the stage
for a path-breaking discovery. At the cardiac laboratory
at Lund University, Edler and Hertz put the ultrason-

’ 1 T

Fig. 1 Inge Edler (left) and Carl Hellmuth Hertz, the cardiologist-
physicist team that gave the world echocardiography, at a sym-
posium in Lund, Sweden, 1977.

(Photo from the private collection of Dr. Lars Edler, published by
permission.)
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ic probe over the latter’s heart and, to their fascination,
saw an echo moving back and forth along the X-axis of
the oscilloscope screen at a depth of 8 to 9 cm from the
chest wall.”

Because neither man held a Swedish PhD, Edler and
Hertz were not entitled to apply for the research grant
that would have been necessary to buy an ultrasonic re-
flectoscope.® Luck again played its part. Hertz found
out that the Siemens Corporation was building an ultra-
sonic reflectoscope. Hertz’s father, Prof. Gustav Hertz,
had served as the director of one of the Siemens lab-
oratories before World War 11, so he was able to con-
tact Wolfgang Gellinek, director of the Siemens medical
branch in Erlangen, Germany. Just married, the young-
er Hertz arrived in Germany for his honeymoon; but he
left his wife, Birgit, long enough to demonstrate his dis-
coveries at the factory laboratory in Erlangen. Immedi-
ately able to grasp the importance that this work could
have for cardiology, Gellinek ordered that a Siemens re-
flectoscope be sent to Lund on loan for 1 year, although
aregular customer would have to wait. As it happened,
this equipment was never to be returned.”

After getting their reflectoscope, Edler and Hertz had
to dispel the long-standing notion that the small dif-
ference in impedance between heart muscle and blood
was not significant enough to be detected by reflected ul-
trasonic waves. This required an exacting choice of ultra-
sonic frequency—a frequency that would have enough
penetration without compromising resolution. Hertz
chose 2.5 MHz as optimal for this purpose, and the in-
itial experiments on isolated, transected hearts (excised
from the thorax and filled with water) showed the de-
sired muscle—fluid interface. Edler and Hertz were also
able to measure the thickness of the cardiac walls and
the interventricular septum.® However, these initial A-
mode (amplitude-mode) images were crude and gave
little information beyond telling the distance between
the transducer surface and the echo-giving structure.
In order to record continuously the changing depth of
the echoes from moving cardiac structures, Edler de-
vised the recording technique that is now known as
the time-motion, or M-mode, technique. In his orig-
inal M-mode system, the output was photographed by
film that was exposed as it passed in front of the oscillo-
scope screen at a constant speed. The echoes from non-
moving structures appeared on the film as straight lines,
while those from moving structures changed position in
parallel with the motion of the structures from which
they were reflected.

Then, on 29 October 1953, equipped with the “Ultra-
schall Impulsgerit” (the Siemens Ultrasound Reflecto-
scope), Inge Edler and Hellmuth Hertz recorded the
Ist moving pictures of the heart, thus inaugurating
the field of “ultrasound cardiography,” UCG for short.
The 1st echoes, recorded via M-mode, were from the
posterior wall of the left ventricle and from another
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structure thought to be the anterior wall of the left atri-
um. An article titled “The use of ultrasonic reflecto-
scope for continuous recording of the movements of
heart valves” was published in the proceedings of the
Royal Physiological Society in Lund in 1954."

Master Magician at Work
Edler, during the course of his subsequent ultrasonic
cardiograms, realized that a characteristic pattern of
echo signals was obtained in patients who displayed mi-
tral stenosis, from some structure that lay at a depth of
6 to 8 cm from the chest wall and 2 to 4 cm anterior to
the rearmost echo from the heart, a pattern that varied
with pressure changes in the left atrium.” Determined
to find the origin of these signals, he performed experi-
ments on calf hearts behind the closed doors of a kitch-
en in the non-surgical ward of his hospital (Fig. 2).
Subsequently, to verify his observations, Edler devised
and conducted ingenious UCG examinations on dying
patients. Upon completion of an exam, he marked the
direction of the ultrasonic beam on the patient’s chest.
After the patient died, he passed an ice pick through

Fig. 2 Inge Edler is seen experimenting on calf hearts. With
these, he proved that echoes—at first thought to be from the
anterior wall of the left atrium—were actually from the mitral
valve. This information was subsequently used by Edler in the
diagnosis of valvular heart disease, one of the earliest applica-
tions of echocardiography.

(Photo from the private collection of Dr. Lars Edler, published by
permission.)
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the chest wall in the direction taken by the ultrasonic
beam. On postmortem examination, Edler found that
the needle had pierced the anterior wall of the right ven-
tricle, had passed through the right ventricular outflow
tract, the interventricular septum, and the upper part of
the left ventricle, and, as a rule, had entered the left atri-
um via the mitral valve. Edler realized that this anteri-
or cusp of the mitral valve was responsible for the echo
signal in question.”

During the course of subsequent examinations, Edler
observed that the typical UCG finding from the ante-
rior wall of the left atrium of patients with mitral ste-
nosis was different from that recorded in patients with
mitral regurgitation. The movement of the echo signal
in regurgitation had a high speed in early ventricular
diastole, whereas it was very slow throughout the entire
diastole in patients with a predominantly stenotic valve.
After closed commissurotomy, this motion (termed di-
astolic downstroke) increased. The original goals that
had spurred the development of this technique had
been met: in addition to establishing a diagnostic dis-
tinction between stenosis and regurgitation, echocar-
diography made it possible to determine the severity of
the stenosis. A correlation had been found between the
speed of diastolic downstroke and the size of the mitral
ostium. "

The Ist clinical application of diagnostic cardiac ul-
trasound was actually in the diagnosis and follow-up
of patients with pericardial effusion. With experience,
Edler’s proficiency increased still more: as early as 1956,
when the comparatively primitive quartz-based ultra-
sonic transducers were still in use, he was able to make
the rare diagnosis of atrial myxoma when a patient with
mitral stenosis was referred to him to rule out thrombo-
sis.”

Edler and Hertz also attempted transesophageal echo-
cardiography®; however, they faced difficulties in ob-
taining acoustic coupling between the transducer and
the esophageal wall. This feat was first accomplished
by Frazin and associates in 1976, more than 2 decades
after the attempt by Edler and Hertz.

Other early applications of M-mode echocardiogra-
phy included the demonstration of atrial wall motion
during atrial flutter and the recording (after the intro-
duction of the more sensitive barium titanate crystal) of
the locations, amplitudes, and motion patterns of all the
cardiac valves.

“Great Things Happen over Lunch”

Edler and Hertz’s work stimulated other research scien-
tists in Lund to develop ultrasonic imaging techniques,
in neurology, obstetrics, and gynecology. Lars Leksell,
head of the Department of Neurosurgery, borrowed
Edler’s equipment and his expert advice to detect dis-
placement of the midline of the brain in patients with
intracranial masses.” Alf Stovall, Professor of Obstetrics
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and Gynecology, became interested in this technique
after a luncheon conversation with Drs. Edler and Lek-
sell and encouraged its use for the evaluation of early
pregnancy, which eventually culminated in the world’s
Ist ultrasonic pictures of twins, taken by his young resi-
dent Bertie Sundén.” Pediatric cardiologist Niles-Rune
Lindstrom also understood the potential of this entire-
ly noninvasive technique when investigating illness in
children.” The University Hospital of Lund provided
the ideal atmosphere for the interdisciplinary exchange
of research results, because its small size meant that the
entire faculty took their lunch in a single hall.

When the Literati Became llliterate

During the early years of echocardiography, cardiolo-
gists showed little interest in Edler and Hertzs inventive
ultrasonic technique. When famed Harvard cardiologist
Paul Dudley White visited Lund University in Septem-
ber 1956, Edler got the opportunity to demonstrate his
technique. Dr. White uttered a polite dismissal: “an in-
genious method.” Later in the same year, Edler had the
opportunity to present the technique to André F. Cour-
nand, who was visiting Lund after receiving the Nobel
Prize in Stockholm for his early work in heart cathe-
terization. “He will definitely understand,” thought Ed-
ler. However, Dr. Cournand also showed no interest in
this noninvasive technique.’ This callous attitude on the
part of the scientific community resulted in ignorance
of this important work in most parts of the world, albeit
for a short while. Edler felt let down by his internation-
al colleagues and was now hesitant to publish. He was
unwilling, even, to write his doctoral thesis. Even when
his chief, Dr. Naquin Mambos, encouraged him with
the offer of his own department, Edler flatly refused. For
him, the ceremonies connected with the conferral of a
doctoral degree were equivalent to the awarding of priz-
es at a horse show. He then moved to a smaller coun-
ty hospital *

Hertz, meanwhile, created new techniques for 2-di-
mensional echocardiography and for using the Doppler
effect to measure the rate of blood flow. However, he
was given no support in the form of grants from the
Swedish Board of Technical Development, because the
Board’s advisors believed that the method lacked “med-
ical” and “commercial” interest. Disappointed, he left
the field of cardiac ultrasound and directed his atten-
tion to the development of inkjet printing, after having
been named the founding professor of the Department
of Electrical Measurements at Lund University."® Edler
continued his work in cardiac imaging. Finally, in 1961,
he defended his thesis (Fig. 3) and returned to Lund
University as chairman of cardiology.

*Personal communication: Dr. Kirsten Brauer (Lund Uni-
versity) with Siddharth Singh via e-mail on 15 May 2006.

Texas Heart Institute Journal

Fig. 3 Inge Edler defends his thesis, 1961.

(Photo from the private collection of Dr. Lars Edler, published by
permission.)

“From Sweden, with Love...”: A World Premiere
Edler’s work was reviewed in a scientific film shown at
the 3rd European Congress of Cardiology in Rome in
1960* and was summarized in a review article in Acta
Medica Scandinavia in 1961°—an article that remained
the most extensive review of this field for the next 10
years.

Over the course of that decade, the world began to
have a better understanding of echocardiography’s po-
tential. Director Gellinek of Siemens invited Hertz to
encourage German doctors to use the method. These
physicians—prominent among them Dr. Sven Effert®
—were sent to Edler at Lund University to learn the
technique. The Japanese* and the Chinese® were start-
ing their own experiments. A similar story was unfold-
ing in the United States, with Dr. Harvey Feigenbaum
in the lead.

Echocardiography in the

United States: The Feigenbaum Story
Echocardiography had been introduced in the United
States by John Wild and John Reid, who had examined
excised hearts ultrasonically as early as 1952.% However,
since neither was a physician, their work was hardly no-
ticed. It was not until a decade after Edler and Hertzs
discovery of “cardiac ultrasound” that the 1st American
article on the cardiac use of diagnostic ultrasound in
mitral stenosis, a duplication of Edler’s work, was pub-
lished by John Reid and Claude Joyner.”” The Ameri-
can effort was carried forward by Harvey Feigenbaum,
who, in 1963, sought answers in ultrasound because he
was “frustrated with the tediousness and inaccuracies
of using the catheterization techniques to measure the
cardiac output, volumes and pressures.”" He borrowed
an ultrasonic instrument that neurologists were using to
study the deviation of the midline of the brain and pro-
ceeded to identify pericardial effusion.” Still, America
was skeptical of the new technology, having witnessed,
a few decades back, a promising discovery in ballisto-
cardiography fall into disfavor.
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Knowing that one of his shortcomings was the lack
of a proper instrument for further work, Feigenbaum
collaborated in 1968 with Harold Dodge at the Uni-
versity of Alabama, whose laboratory at that time had
the greatest expertise in measuring angiographic vol-
umes. Together, Feigenbaum and Dodge applied the
M-mode technique to the measurement of ventricular
dimensions—which today is one of the most common
uses of echocardiography. Yet their work was rejected by
every major cardiology journal at that time, because re-
viewers were unable to comprehend the method." Max
Planck once said, “A new scientific truth does not tri-
umph by convincing its opponents and making them
see the light, but rather because its opponents eventu-
ally die, and a new generation grows up that is familiar
with it.” Accordingly, Harvey Feigenbaum proceeded
to train young fellows in the field. The 1st course dedi-
cated solely to cardiac ultrasound was taught in Indian-
apolis in 1968, and among the faculty was the pioneer
himself, Dr. Inge Edler." Two of the students, B.L. Troy
and ].F. Popp, proceeded to repeat the work that Feigen-
baum and coworkers had done in 1968 and obtained
the same results.””** This time, when the reports were
sent for publication, the reviewer was Feigenbaum him-
self, who happily accepted them. These and other dis-
coveries—that left ventricular wall thickness,*' internal
dimensions,” stroke volume,” ¢jection fraction,” and
valvular regurgitation® could all be measured by ultra-
sonography—rproved to be the necessary catalyst for the
growth of that diagnostic method in the United States.
Ultrasonography also came to be used in the diagnosis
of hypertrophic subaortic stenosis, aortic insufficiency,
and mitral valve prolapse.

Feigenbaum is credited with giving UCG its present
name, “echocardiography,” which arose from neurolo-
gists’ use of “echoencephalography” in application to a
similar technique for the ultrasonic examination of the
cranium. He also gave the world the 1st nonphysician
“cardiac sonographer” when he hired and trained Chatles
Haine, a high-school dropout, to record echocardio-
grams to ease the burden on physicians."

New Dimensions in Echocardiography

Edler and Hertz set off a remarkable chain of events that
today has made echocardiography the “virtual stetho-
scope.” Scientists all over the world became interested
in the new technology.

Yet an M-mode echocardiogram was not a “picture”
of the heart: it was a diagram that showed how the po-
sition of its structures changed during the course of the
cardiac cycle.* In the early 1970s, Reggie Eggleton” put
a Sunbeam® electronic toothbrush to an innovative use
and gave the world its 1st commercially successful 2-
dimensional echocardiogram, which enabled the visu-
alization of actual images of the heart. In 1973, S.L.
Johnson,* with an engineer friend, went a step further
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when he combined 2-dimensional with pulsed Dop-
pler imaging to enable the detection of flow signals
from specific locations within the heart or great vessels;
thus was born duplex scanning.

Simultaneously, another major breakthrough in Dop-
pler came in 1979, when Holen” and then Hatle®® noted
that a modified Bernoulli equation could be used to de-
tect pressure gradients across stenotic valves and dem-
onstrated that hemodynamic data could be accurately
determined with Doppler ultrasound—the long-stand-
ing notion that cardiologists learn hemodynamics in the
catheterization laboratory was suddenly changed.

In an effort to attain a better visualization “window,”
Frazin and his colleagues,"* in 1976, accomplished trans-
esophageal echocardiography. Early in the 1980s, car-
diothoracic surgeons added echocardiography to their
armamentarium when Marcus and associates® devel-
oped the use of the epicardial Doppler crystal, which
could be affixed to a coronary artery at the time of car-
diac surgery to evaluate the physiologic significance of
coronary stenosis in human beings. This technique,
together with transesophageal echocardiography, was
subsequently used for the intraoperative monitoring of
the repair and replacement of heart valves, for the as-
sessment of corrected congenital defects, and for the
monitoring of wall-motion abnormalities. The field of
echocardiography is of course still evolving,

Inge Edler: The Father of Echocardiography

To create a new and revolutionary diagnostic technique
requires extraordinary qualities of interdisciplinary
thinking, good judgment, and patience. Inge Edler, it
seems, had all of these. The world recognized Edler’s
contributions only after his retirement.

In that year (1977), the Albert and Mary Lasker Foun-
dation awarded Edler and Hertz the Clinical Medicine
Research Prize, often regarded as the American equiv-
alent of the Swedish Nobel in Medicine. As a recipient
of the Lasker Award, Edler joined the ranks of André
Cournand (1949), Alfred Blalock and Helen Taussig
(1954), and CW. Lillehei (1955).% The 1977 Lasker
Award was given “for pioneering the clinical application
of ultrasound as a noninvasive tool in the medical diag-
nosis of abnormalities of the heart, probably the most
important noninvasive tool for cardiac diagnosis since
the electrocardiography machine.”

In 1983, Edler received the Rotterdam Echocardiog-
raphy Award for his pioneering work in applying ultra-
sound as a diagnostic tool in cardiology. In 1984, he
was awarded the Lund Award by the Royal Physiologi-
cal Society of Sweden. In recognition of his pioneering
contributions to ultrasonic imaging, Lund University,
in 1987, bestowed upon him the title of Professor H.C.!
(“Honoris Causa”). In 1988, he received the Medical
Ultrasound Pioneer Award from the American Insti-
tute of Ultrasound in Medicine, the World Federation
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of Ultrasound in Medicine and Biology, and the Medi-
cal Sciences Division of the National Museum of Amer-
ican History. Edler was also awarded the Aachener und
Miinchner Preis fiir Technik und angewandte Natur-
wissenschaften in 1988 and the Erik K. Fernstrém
Foundation’s Nordic Prize in 1991. His last scientific
award was in 2000, when he was designated “the Swed-
ish Cardiologist of the Twentieth Century” after a vote
by members of the Swedish Society of Cardiology.?

The Father of Echocardiography, however, was never
concerned about his personal recognition. He was proud
not of his contribution to medicine, but of the advanc-
es to which his work had led. He always downplayed
his contributions, crediting those persons who were in-
spired by his work and continued on his path.* After his
retirement, he spent quite a lot of his time helping young
biomedical engineering students at the Lund Institute of
Technology.’ Harry Rakowski, former president of the
American Society of Echocardiography, recalls an inci-
dent in 1977, when he journeyed to Lund as a research
fellow, on the eve of Dr. Edler’s retirement: “I flew to
Copenhagen and then took the hydrofoil to Malms,
a town near Lund. To my immense surprise and em-
barrassment, Inge and his wonderful wife, Karin, met
my wife, Elaine, and me at the station and took us to
our hotel. It was not something that I would expect the
most famous cardiologist in Sweden to do for a research
fellow.” " This act was typical of Edler, who was kind-
hearted and affable. Those who were fortunate enough
to know Edler found in him a great amount of human-
ity, cordiality, and good humor, together with a natural
curiosity about many different subjects.’

Edler’s explorations continued late into his life. At
the age of 81, Edler undertook an adventure in the com-
pany of his wife, an attempt to travel the Silk Road from
Islamabad to Peking, including the treacherous Khun-
jerab Pass, 4,733 meters above sea level. This attempt
was thwarted by an avalanche, which trapped the cou-
ple in a remote military camp in northern Pakistan for
almost a week, before they could return to Islamabad
by climbing over ravines and destroyed roads. After this
aborted trip, Edler, with his characteristic determina-
tion and love of adventure, returned for a 2nd attempt;
this time, he completed his journey, alone and 5 years
older.?

Inge Edler died on 7 March 2001, just 10 days short
of his 90th birthday, in peace, in his sleep at home.

Conclusion

Edler’s pioneering work has prolonged and improved
the lives of millions of patients. The echocardiogram is
the true stethoscope, for it permits us to see what oc-
curs beneath the surface of the skin." Today, more than
25 million echocardiograms are performed each year
throughout the world."? According to Prof. Petros Nihoy-

Texas Heart Institute Journal

annopoulos,” “Never before has the pace of innovations
in echocardiography been so swift. . . . technological in-
novations are put into clinical practice at such a speed
that it has become very difficult to follow, even for ded-
icated echocardiographers.” Handheld ultrasonograph-
ic devices are becoming smaller and smaller, and have
highly superior image qualities and functions; there
are new methods to study ventricular function with very
high temporal resolution, which far exceed the capabil-
ities of cardiac magnetic resonance imaging; contrast
echocardiography is now used worldwide for myocar-
dial perfusion studies and may soon become a means
of drug delivery®; and 3-dimensional echocardiogra-
phy is now a reality. “Academic echocardiologists” are
now devoting their time to teaching and research in
the rapidly expanding field. Although Edler’s original
M-mode technique has largely been replaced by new
and improved imaging modes, it remains an impor-
tant part of the complete ultrasonic examination of the
heart—its superior local-target sensitivity enables better
detection of small pericardial effusions, and its higher
effective sampling rate (in comparison with 2-dimen-
sional echocardiography) is useful for the precise tim-
ing of cardiac events.
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