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In 1940 Gohr and Wedekind were the first 
to attempt to use ultrasound for clinical 
diagnostics – admittedly without relevant 
results. 2 years later Dussik published a 
scanning technique through the skull, 
which he called “hyperphonography”. 
This procedure proved to be erroneous, 
however, as the displayed figures showed 
no equivalent to anatomical structures.
Today’s impulse-echo technique was “co-
pied” by listening to the sounds of nature. 
Bats picture their surroundings in the 
darkness by listening to the echoes of their 
brief ultrasonic cries, thereby locating in-
sects or obstacles in their flight path.
The echo principle was first put into 
practical use for “sound navigation and 
ranging” (sonar), especially for measuring 
distances to icebergs and submarines or to 
shoals (of fish). In the metal working in-
dustry the echo-impulse principle is used 
for detecting flaws in work pieces.
Sonar laid the groundwork for applying 
the echo-impulse principle to diagnostic 

fields in neurology (echo-encephalogra-
phy), ophthalmology (echo-ophthalmo-
graphy) and cardiology (echo-cardiogra-
phy). At that time these methods only 
used the 1-dimensional A-mode, which 
displayed the echoes as spikes of a curve.
The Scottish physician Ian Donald, father 
of ultrasound in gynecology and obstet-
rics, at first also used 1-dimensional A-
mode devices for metal flaw detection in 
his explorations of gynecological tumors.
At the end of the 1950s and the beginning 
of the 1960s, devices for 2-dimensional 
ultrasound examination were developed 
at several locations and on several conti-
nents, in part with and in part without 
water standoff. These compound scanning 
devices used a storage tube on which a 
sectional image of the investigated body 
region appeared within 1 to 2 minutes, 
while the ultrasound probe was guided by 
hand over the body surface. This was a 
time-consuming procedure and the ima-
ges displayed on the storage tube were 

The Beginning of Diagnostic Ultrasound 
Real-Time Imaging 50 Years Ago

harshly black and white without gray sha-
des. Furthermore, because of the slow 
image formation, artifacts appeared 
when ever the body or the hand-held pro-
be moved.
During the 1960s ultrasound examina-
tions of the female breast were already 
being performed, especially in Japan and 
the USA. However, at that time this proce-
dure was not competitive with radiologi-
cal mammography because of its poor re-
solution, lack of gray shades and its dura-
tion.
The young engineer Richard Soldner of 
Siemens AG in Erlangen, Germany, 
couldn’t stop thinking about this unsolved 
problem. In the years 1962 to 1964 he 
constructed an ingenious new ultrasonic 
device with automatic scanning and a 
frame rate of 10 and later up to 16 images 
per second.
qFig. 1 shows Soldner’s scanning concept: 
Revolving ultrasonic transducers in the 
focal plane of a parabolic mirror within a 
water-filled scanning head. The acoustic 
impulses are beamed to the parabolic mir-
ror and then reflected in a parallel way to-
wards the membrane closing the aperture 
of the transducer and then enter the exa-
mined body. This works in both direc-
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tions. The returning echo signals reach the 
transducer, which now works as a receiver 
in gaps between the emitted pulses, and 
are displayed as dots on a video screen. 
Numerous dots make up a picture of the 
scanned organs.
Because of the revolutionary high frame 
rate of initially 10 and later up to 16 frames 
per second, the examiner was able to look 
directly at the emerging moving pictures 
in real time. This was not possible with the 
previously used storage tubes. Further-
more, the new method also displayed gray 
shades. The scanning procedure was so 
fast that the mammary gland could be 
scanned in many planes within a few mi-
nutes. In this respect the Vidoson fulfilled 
the requirements for breast cancer scree-
ning, which was Soldner’s original inten-
tion. As it was designed for mammary in-
spections in a supine position, an imaging 
depth of 12 cm was deemed good enough. 
In 1962 the 1st trials at a university gyne-
cological hospital were, however, not suc-
cessful. After re-engineering, in 1965, the 
innovative ultrasound equipment was 
tested at the university gynecological hos-
pital in Göttingen, where studies of pelvic 
bone structures with a 1-dimensional A-
scan had been done for some time. How-
ever, Soldner’s device was again not suited 
for these studies. Should Siemens AG halt 
all further developments? 
In the search for another field of applica-
tion, the device was sent to the university 
gynecological hospital of Münster, where 
Dr. P. Weiser, an experienced intern, had 
asked Siemens AG for a means of perfor-
ming abdominal ultrasound diagnostics. 
Moreover, consultant Prof. Dr. D. Hofmann 
had familiar ties to Siemens. 
On July 29, 1965, the device was brought 
to Münster and assembled by Mr. Soldner 
and his laboratory manager, the engineer 
Walter Krause. At that time I was just be-
ginning my internship there and was ac-
cidentally passing by. Given my interest in 

this new device and the fact that I did not 
yet have an area of specialization, I was as-
signed to test the new equipment.
These instruments which were later 
called ‘Vidoson’ consisted of 3 parts at-
tached to a mobile X-ray stand (qFig. 2): 
a display console (to the left), originating 
from a metal-flaw testing device by Kraut-
krämer Co. Cologne, with photo-attach-
ment, a 3-dimensional mounting suspen-

sion (middle), and Soldner’s ultrasound 
scanner (to the right at the long arm of this 
suspension system). 
The scanner field was about 13-14 cm 
long with an average of 1 line per mm. The 
imaging depth of the prototype we tested 
had a maximum of 12 cm (later this depth 
was increased to 16 and finally even to 20 
cm). The frequency used was 2.5 MHz, and 
the impulse duration was nearly 1 μsec. 
The median ultrasonic intensity was spe-
cified by Siemens AG as approx. 3 mW/
cm², and the intensity of a single impulse 
as ca. 10 Watt/cm². Furthermore, the 
transducer could be shifted within the 
scanning head by a servo motor, thus ena-
bling movement of the section plane of up 
to 3.5 cm parallel to the original plane in 
order to find the optimal section without 
moving the heavy scan head (qFig. 3). The 
continuous signal display could not be 
stopped, as memory screens were not yet 
available. 
Together with this ultrasound machine, a 
significant publication by the Swedish 
gynecologist B. Sundén was handed over 
to us. He had been working with I. Donald 
for a while and later in Lund, in his disser-
tation, he compiled a detailed report 
about his experiences with the ultrasound 
compound scanner which had been deve-
loped by Donald and his staff. 
Left alone with the new device, we tried 
to reproduce Sundén’s publications at 
first.
Our foremost aim was the discovery and 
display of gynecological tumors, e.g. my-

omas and ovarian tumors, and we were 
soon successful (qFig. 3). Using low amp-
lifier thresholds, we visualized not only 
the tumor contours but also the interior 
structures, and we found our results to be 
much better than those of Sundén, who 
had worked with a compound scanner 
and a storage tube. In the beginning some 
of our colleagues viewed our new equip-
ment with skepticism or even derision, 
but this attitude changed when I was able 
to clearly demonstrate an ovarian tumor, 
which was not palpable before, not even 
under anesthetic, in an obese 81-year-old 
patient.
Our secondary aim was diagnostics in the 
2nd half of gestation. In 1965 nearly 10% 

of all women admitted to our department 
for delivery underwent an X-ray examina-
tion to answer questions regarding twins, 
intrauterine death, hydrocephalus, an-
encephalus, fetal position, narrow pelvis. 
We gradually realized that most of these 
questions can also be answered by ultra-
sonic testing. Therefore, ultrasound ima-
ging techniques soon replaced X-ray pro-
cedures, and in the years to follow the 
number of radiographic examinations for 
obstetric patients was reduced by 90%, 
with the exception of pelvic measure-
ments, which we could not perform by ul-
trasound at that time. 
Our 1st test trial came to an end as sche-
duled after 8 weeks and the equipment 
was returned to Erlangen. We presented 
our (predominantly positive) experiences 
at a meeting of the Medical Society in 
Münster on Nov. 10, 1965. This gave Sie-
mens AG the necessary encouragement to 
continue the development of this scanner, 
and we got the opportunity for another 
3-month trial period on March 1, 1966. 

Fig. 1 Illustration of the ‘Vidoson’ scanning 
principle (according to Soldner und Krause).

Fig. 2 Prototype of the ‘Vidoson’, Siemens 
Co., 1966.

Fig. 3 Sonogram of a solid malignant ovarian 
tumor. Clearly visible internal structures of the 
tumor at a low amplifier threshold. The dis-
tance between the grid lines on this and on 
the following figures correspond to 2 cm 
within the body. 
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This opened up completely new diag-
nostic potential. In those days we had to 
take care of many pregnant women with 
rhesus incompatibility. One day we were 
asked to localize the placenta before am-
niocentesis in one of these women, in or-
der to minimize the risk. We had no pro-
blem visualizing the placenta and we 
wondered why we had not seen it before. 
In retrospect we did see the placenta on 
previous ultrasonic pictures, but we did 
not think about it before we were asked to 
do so. We were enthusiastic about this 
discovery and from that point on we did 
an ultrasound scan prior to every amnio-
centesis and every intrauterine blood 
transfusion so that the puncture could be 
carried out at a placenta-free location.
While doing so, we observed for the 1st 
time signs of a severe Rh-related hemo-
lytic fetal disease: polyhydramnia, hydro-
pic thickening of the placenta and also 
signs of fetal hydrops (ascites and double 
outlines of the head caused by edematous 
thickening of the skin, qFig. 4). Intraute-
rine fetal death resulted in deformation of 
the fetal skull, as could previously only be 
seen on radiographic images. 
Furthermore, we suddenly discovered an 
exciting new possibility for real-time 
scanning: We realized that we saw fetal 
movement and even heartbeats. Therefo-
re, it was now possible to diagnose cardiac 
arrest and thus intrauterine fetal death 
immediately. Previously, several days had 
to pass before signs of maceration were 
present. The ability to observe movement 
in real time had not even been on Richard 
Soldner’s mind when he developed this 
ultrasonic equipment.
Having achieved breath-taking results like 
this, we increasingly used the machine in 
the 1st half of gestation, as Sundén’s lite-
rature research, experience and animal 
experiments had shown that diagnostic 

ultrasound harmed neither the fetus nor 
the ovaries. Until that time diagnostically 
speaking, the pregnant uterus was a black 
hole before the 20th week of gestation, 
since neither would the fetus be seen ra-
diographically nor would there be evi-
dence of the fetal heartbeat. Moreover, fe-
tal movements would only be detected by 
the mother during about the 20th week. 
In 1966, during the 2nd trial period, we 
were able to visualize the embryo and its 
movements during the 12th week and 
cardiac action during the 13th week (later, 
when we were more experienced, as early 
as the 7th week in individual cases). Also 
in 1966 we diagnosed a twin pregnancy in 
week 17 (qFig. 5) and distinguished it 
from the differential diagnosis of a hyda-
tidiform mole. 
We also conducted measurements of the 
fetal skull beginning with gestation week 
13. This facilitated the identification of the 
age of gestation better than the previous-
ly published measurements after the 30th 
week of gestation.
Because of our new findings on the impor-
tance of ultrasonic diagnostics in obstet-
rics, Siemens AG decided to assemble a 
small series of this new device now na-
med the ‘Vidoson’. In 1967 we were able 

to put Vidoson no. 1 into service. It now 
had an imaging depth of 15-16 cm instead 
of the previous 12 cm, and this was impor-
tant for diagnostics during the 2nd half of 
gestation, especially for determining fetal 
abdominal girth, which proved to be an 
important parameter for fetal weight.
After just 120 examinations, the Vidoson 
was accepted in our department as an 
outstanding diagnostic tool. The frequen-
cy of ultrasonic examinations increased 
from year to year.
As colleagues from the neighboring inter-
nal medicine department learned of the 
availability of this new diagnostic option, 
they came to us more and more often with 
patients having an enlarged liver and/or 

spleen, ascites or pericardial effusion. 
Therefore, our diagnostic activities were 
not restricted to gynecological or obstet-
ric cases (qFig. 6).
Starting in 1967 the Vidoson was also em-
ployed in various other German gyneco-
logical departments, e.g. in Aachen, Ber-
lin, Essen, Frankfurt, Munich and Tübin-
gen.
The 1st World Congress on Ultrasonic Di-
agnostics in Medicine took place in Vien-
na in 1969. 13 study groups in the fields 
of gynecology and obstetrics presented 
their imaging results. Only 3 of them 
worked with the Vidoson, while all others 
used compound devices. 
On that occasion I got to know Gerhard 
Rettenmaier, the pioneer of the use of the 

Vidoson in internal medicine. He presen-
ted his results on normal and pathological 
ultrasonic echoes of the liver. Subsequent-
ly he got into arguments with the users of 
the compound technique with storage tu-
bes, as they found the normal liver un-
echogenic inside, while Rettenmaier, 
using the Vidoson, found echogenic struc-
tures within the liver. Rettenmaier later 
(1977) called the missing display of gray 
shades the “congenital deficit” of the sto-
rage tube technique, and in 1977 the 
grayscale technique was finally added to 
compound scanning (“scan converter”).
In the gynecological field, too, there were 
intense discussions on the advantages or 
disadvantages of both compound and re-
al-time scanning in the years of 1968 to 
1975. Undoubtedly the advantage of com-
pound scanning was the potential to dis-
play the entire abdomen, whereas the 
(faster) Vidoson was only able to display 
sections with a width of 14 cm and a 
depth of 16 cm. Alfred Kratochwil, Vienna, 
combined the compound scan with the 
1-dimensional A-mode in order to de-

Fig. 4 Fetal skull with double outlines (“halo”) 
due to hydrops as a result of severe hemolytic 
fetal disease. 28th week of gestation.

Fig. 5 Skulls of twins, 17th week of gestation.

Fig. 6 Enlarged spleen due to liver cirrhosis.  
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monstrate fetal heart action or tissue 
structures. 
After 1969 the Vidoson was widely distri-
buted in Europe, in departments of obste-
trics and gynecology as well as in those of 
internal medicine. More than 3000 ma-
chines were produced. In particular, many 
German gynecologist acquired compe-
tence in ultrasound scanning during their 
specialist training and they would buy a 
Vidoson when going into private practice.
The end of the Vidoson age was on the ho-
rizon in 1975.
At the 1st European Congress on Ultraso-
nic Diagnostics in Munich, ADR introdu-
ced the 1st serially produced device with 
a linear-array transducer. Siemens AG re-
acted by further improving the Vidoson. 
The new Vidoson 735, however, was not 
able to sustain its position much longer, as 
the competitor devices with electronic 
scanners were cheaper and easier to ma-
nage. In approximately 1980, production 
of the Vidoson was discontinued. At the 
same time, production of compound 
scanners was also stopped. 
First and foremost, Richard Soldner deser-
ves the credit for being the first to realize 
the advantages of real-time scan diag-
nostics and for having transferred his 
ideas into practice. I am grateful that I had 
the opportunity to assist with the birth of 
real-time sonography in the fields of obs-
tetrics and gynecology. 

Prof. Dr. med. Hans-Jürgen Holländer, 
Dinslaken, Germany
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