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Introduction

A monograph on the history of Hungarian ultrasound diagnostics was published in 2008, and
edited by Miklds Buzds Gyérgy, Zoltan Harkdnyi, Tibor Baranyai, and Gyérgy Harmat [Figure
1]. The summary at hand is based on the documents, data, and picture material treated in
that book [1]. This overview outlines the history of ultrasound diagnostic procedures in
chronological order, placing emphasis on personalities who have made decisive
contributions to the spread of these techniques. Ultrasound diagnostics appeared in
Hungary in the mid-1960s, a decade and a half after the technology spread in the West [1].
The politics of seclusion from the West and ideological control over technologies, as was
typical for the 1950s, played a role in this lag. Between the years 1956 - 1966 three technical
books provided a substantial summary of the therapeutic and diagnostic technologies of the

time [2-4].

Figure 1 History of clinical ultrasound diagnostics in Hungary (2008).
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The Beginnings of Ultrasound Technology in Hungary

It was a Hungarian innovation that kidney stones pulverize or crumble into pieces upon 5-10
minutes of 820 kHz frequency ultrasound beam treatment, as Pdl/ Greguss [Figure 2] showed
on surgically removed kidney stones. His recognition predated studies proving the effects of

Extracorporal Shock Wave Lithotripsy (ESWL) in animal experiment by 20 years [6].
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Figure 2 Pal Greguss.

Born June 9. 1921, Budapest, died February. 26. 2003. From 1956 he leads Ultrasound
Research Laboratory of the Hungarian State Railway. Working in New York Medical
University Faculty of Opthalmology, Visiting professor of Darmstadt Physics Instutite. Return
to Hungary in 1976, director of Applied Biophysical Technology of the Hungarian Technical
University, Working with NASA Deep space program developed 360 degree Pal optical lens

The first ultrasound imaging examinations were made in sports medicine and traumatology:
Baldzs Bugyi and his coworkers at the Ganz-Mavag factory clinic used a Krautkramer brand
device for industrial material testing with a 6 MHz frequency examination probe to
determine the mass and diameter of certain muscle tissues (in the lower and upper arm,
thigh, and lower leg). They managed to depict them on the oscilloscope and express them
with mathematical formulas. This was the first anthropometric experiment to create images
of anatomical structures [7,8]. News of the new diagnostic technology spread fast. The
technology enjoyed popularity in engineering circles as well: Gyérgy Hay, licensed electronic
engineer, delineated the workings of “echo-diagnostics” on behalf of the Instruments
Division of the Ministry of Health. He presciently sketched the danger of rivalry between
ultrasound and other technologies [9, 10]. Next to the imported instruments in this arena, it
is important to mention Hungarian innovations as well: Frigyes Humml, Research and
Develoment engineer at the EMG factory, contributed considerably to the domestic
development of echoencephalography. He designed the Babydop (4641) instrument, which
was widely used in 1971, followed by the 2 MHz/2 cm examination probe and the type 4645

device — the latter was used in the National Institute of Traumatology and the National
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Psychiatric Institute of the Neuroradiological Institute. In 1978 he developed a bidirectional

Doppler device, marked Vasodop 46-42. Multiple institutes used the Soviet ECHO-12, as well
[Figures 3-4].

Figure 3 Frigyes Humml.

Figure 4 Babydop type 4541.

Events (Congresses, Meetings)

Professional groups in the different scientific branches, played a great role in the spread of

ultrasound in Hungary, as well as in research and postgraduate training. At the outset, the
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clinical professions were reluctant to admit ultrasound diagnostics. As a result, the first
professional grouping to open a branch dedicated to ultrasound was the Hungarian
Biophysical Society, due to Pdl Greguss biophysical leanings. Within its framework, the
Medical Biological Ultrasound Section formed in 1972, with the involvement of Miklds Falus,
Anna Bertényi and Agnes Szebeni. Nearly all the professions took part in the Section’s work.
On Vince Varrd’s advice, the Hungarian Gastroenterological Society invited Agnes Szebeni
into the ranks of its leadership in 1975, then, in 1980 on Vince Varrd and Istvdan Wittmann’s
initiative the Ultrasound Working Group was formed. In 1982, it was transformed into the
Ultrasound Section due to its growing membership. Gydrgy Székely headed the Section from
1993 onward [280]. The most populous is the Ultrasound Section of Hungarian Radiologists:

Imre Lélek headed the group formed on 3 February, 1986. [Figure 5]

Figure 5 Imre Lélek.

Born 1921 January 21. Temesvar, Died 1986. Budapest. Working at Semmelweis Medical
University, Department of Radiology 1949-1958, later Medical University of Szeged, X-ray
Department. Head of radiology from 1968 County Hospital Zalaegerszeg, starting ultrasound
diagnostics as Hungarian Pioneer at 1978. Organised Conferences and scientific meetings
regularly. He was the president of the Society of Hungrian Radiologists and founding

member of the Ultrasound Section. Honoured Alexander Award in 1986.
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At the first scientific conference, Tibor Baranyai reported on the experimental VX; renal
tumor’s in vivo and in vitro appearance, and the cystic and solid renal tumor’s ultrasound
diagnostics. [Figure 6]. Krisztina Kdddr spoke of the 2D echocardiography of neonatal

congenital heart defects.

Figure 6 Tibor Baranyai.

The Section’s current president is Zoltdn Harkdnyi. The Sopron Ultrasound Days, first
organized by Tibor Baranyai in September 1985, was decisive for the fast spread of
ultrasound diagnostics and fresh knowledge in the field of echomorphology. It was to
become a renowned and determining meeting of the profession for the next 30 years. The
Echocardiographic Working Group was formed on 19 November 1986 under Mdria Lengyel’s
leadership, from 1988 under Tamds Forster’s, with Richdrd Asbot [281] as secretary. In 1992,
the Hungarian Obstetric and Gynecologic Ultrasound Society was formed. The
Neurosonologic Society formed in 1992, as well, with Ldsz/é Csiba at its head.

In 1995 the interdisciplinary Hungarian Ultrasound Society was formed thanks to Gyérgy
Harmat, Agnes Szebeni and Gydrgy Székely’s organizing, aiming at all the professional
groupings joining forces, and providing a link to international ultrasound organizations
(European Federation of Ultrasound in Medicine and Biology (EFSUMB), World Federation of
Ultrasound in Medicine and Biology (WFUMB).
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Ultrasound Events in Hungary — The Beginnings

In the early stages of Hungarian scientific life, state of the art ultrasound diagnostics were
summed up at various national events: in 1985, Gydérgy Harmat organized the first
Hungarian Medical Ultrasound Symposium in Visegrad, including international speakers as
well (UBIOMED = Ultrasound in Biophysics and Medicine). 210 presentations were held,
whose abstracts contained a valuable report of the state of ultrasound examinations at that

time [282] [Figures 7-8].

Figure 7 Anna Bertényi, Miklés Falus, Imre Hutas, Imre Tigyi.

Figure 8 Program and scientific comittee of the 1st Hungarian international US

Conference in 1985.
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Ist HUNGARIAN SYMPOSIUM
ON MEDICAL ULTRASOUND

SEPTEMBER 5-7.
1985

VISEGRAD L) HUNGARY

The second convention of both Hungarian and international societies was held in 1989 in

Debrecen, organized jointly by Mdzes Péter and Zoltdn Téth. [Figures 9-10-11]

Mobzes Péter

Zoltan Toth
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2nd Hungarian US Conference in Debrecen 1989

Il. Magyar Orvosi Ultrahang Kongresszus
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Program
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It was a special occasion that in 1996, Budapest was first among the post-soviet countries to
host the Euroson 1996, the 9™ Congress of the European Federation for Ultrasound in
Medicine and Biology, coordinated by the Hungarian ultrasound Sections in cooperation
with their European counterparts. [Figures 12-13]

Gyorgy Harmat, who was chair member in European Federation and president of the
Hungarian Congress, played a prominent role in organizing the congress, securing the rights

to organizing the Conference as early as 1990.

Euroson 1996 in Budapest.

EUROSON ‘96

Program

The Oth Congressiofithe
European Federation ofiSocieties
for Ultrasonnd s
in Medicine andiBiolo)

Agnes Szebeni, Peter Cooperberg, Gyorgy Harmat, Rita Kovi
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In the evolution of the Hungarian sections, Tibor Baranyai played a pioneer role, based at
first out of Debrecen, then from 1985 on, Sopron. At his local regional hospital he created
one of the best-equipped imaging departments of the country and in 1985 organized the
Sopron Ultrasound Days, which went on to become one of the most important forums for
continual vocational training where domestic and international authorities on the subject
provided high-quality education. In a retrospective published in 2006, the organizer writes
the following on the wide thematic array of the first 20 years: “In the past 20 years,
radiology underwent a fantastic transformation. We were showered with new material of
unbelievable volume and detail. To master all of this is no easy feat. The goal of the Sopron
Ultrasound Days is to contribute to staying up to date on new procedures in practice. 645
presentations were held in the first 20 years, all by the profession’s finest: most of them
were mentioned above. The 50+ international participants (from the USA, UK, Germany,
Italy, Austria) have testified that the Sopron Ultrasound Days are an event of international

renown [283] [Figures 13-14].

Figure 9 Sopron Ultrasound Days.
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Figure 10 Tibor Baranyai.

In 2017, the 28™ Conference was held in Sopron, which deserves recognition for dissecting
novelties not only from the field of ultrasound diagnostics, but also other imaging
procedures (CT, MRI, SPECT-CT, PET-CT, PET-MRI).

Another significant scientific event is the biannual Imre Lélek Memorial Meeting, whose
meetings are organized by the Zalaegerszeg County Hospital’s Radiology Department and
the Ultrasound Section of the Society of Hungarian Radiologists jointly, under Gyéngyi
Nagy’s coordination.

In 1988, WFUMB and AIUM held a joint congress in Washington, evaluating the history of
ultrasound and inviting those pioneer clinicians and researchers who introduced and spread
these technologies in their home countries. From Hungary, Anna Bertényi, Miklds Falus, Pal
Greguss, Frigyes Humml and Agnes Szebeni were invited to join the ultrasound pioneers

[Figures 15-16].

Figure 11 Anna Bertényi and Miklos Falus.
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Figure 12 Gyorgy Harmat, in Washington DC, 1988.

Gastroenterology, Radiology, Oncology

Introduction of abdominal ultrasound diagnostics in Hungary is tied to Agnes Szebeni’s
name. Her first examinations were performed by A-mode US. She studied the abdominal
organs of healthy people foremost, but also succeeded in depicting ovarian tumor and aorta
aneurysm [69]. According to her initial observations, an ultrasound examination “can, in
many cases, replace or supplement more dangerous procedures, such as for example
radiology, isotope examination, or surgical intervention (e.g. lymphography, laparoscopy,
laparotomy). It can also make surgical indication safer and in certain cases even make

possible the diagnosis of such pathologies that were not accessible with previous
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examination technologies.” She was the first to account of her observations doing B-mode
examinations of liver metastases of abdominal tumors [70], cirrhosis [71,72], pancreas
illnesses [73] and Echinococcus infections [74]. She summarized her findings in her PhD
thesis in 1981 [75]. She was the first to compare the diagnostic effectiveness of ultrasound,
endoscopic retrograde pancreatography [76], scintigraphy and laparoscopy [77] in
pancreatic and liver diseases. She was the first, too, to use panorama technique and 3D
technique in Hungary. She wrote and edited two editions of “Ultrasound Diagnostics in
Internal Medicine.”[84]. She participated in international monographs as co-author. In 1997
she earned the title of private university professor. Beginning in the 1970s, she taught
ultrasound in practice and theory and supported the scientific work of her students. She was
the first to organize ultrasound courses in Hungary, established connection with foreign
clinical ultrasound diagnostic centers and helped them develop a network in Hungary, as
well as took part in international ultrasound associations (EFUMB, WFUMB) as a Hungarian

representative [Figure 17].

Figure 13 Gyorgy Székely, Zita Morvay, Zoltan Harkanyi, Andrea Arany, Agnes Szebeni,
Attila Kollar, Agnes Szilvasy, Gyérgy Harmat (from left to right) — Euroson
2008, Timisuara

The schools Agnes Szebeni and Imre Lélek founded gave impulse to radiologist and non-
radiologist colleagues, as many wanted to perform abdominal ultrasound examinations.

Zoltdn Harkdnyi began his examination in 1978 and his work encompassed most branches of
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ultrasound diagnostics. He was particularly concerned with abdominal and vascular exams.
An important part of his work concerned ultrasound diagnostics of children [106,107]. He
defended his PhD thesis in 1983. In it, he reported his observations from 1700 abdominal
exams [108]. In the same year he published the first Hungarian monograph on ultrasound
diagnostics (Echography).

Between 1980 and 1986, Gyorgy Székely and his working group performed 12195 abdominal
examinations in Budapest, using Briiel-Kajer 3401 compound and 1846 real-time scanners.
Comparing laparoscopic and histologic results they concluded “sonography indicates focal
and diffuse liver disease with great sensitivity. If these diseases are suspected we
recommend it as a first examination, followed by histologic examination — given sufficient
indication and taking into regard any contraindications.”[114,115] Gyérgy Székely published
his observations on ultrasound examinations of liver disease in the form of an editorial letter
in the Journal of American Medical Association [116]in 1988. He defended his PhD thesis on

the role of ultrasound in liver disease diagnosis in 1989 [117] [Figure 18].

Figure 14 Gyorgy Székely scanning with Briiel-Kjaer 3401 compound scan (1985).

As a part of his work at the Radiology Clinic of the Debrecen University, 1980-1985 Tibor
Baranyai inoculated VX, tumors into the kidneys of rabbits and performed in vivo ultrasound

examinations in different biological stages of growth, using compound and real-time
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technologies. He performed these angiographic and pharmacoangiographic examination of
growing renal tumors with Gyula Vargha. Then removing the cancerous kidney, he reviewed
the echomorphologic images in vitro. Zoltdn Harkdnyi took part in the in vitro study as well.
They put the knowledge they gleaned into clinical practice, prompting a paradigm change in
renal tumor diagnosis, as it had previously relied on urography primarily. Increasingly,
ultrasound instead of urography became the first line of imaging technology, later
supplemented by computer tomography. Tibor Baranyai completed his PhD thesis in 1987,

using results from his experimental and clinical examinations [146]. [Figure 19]

Figure 15 Baranyai Tibor, Vargha Gyula. Experimental animal research in 1983.

In her 1987 PhD thesis, Katalin Bor defined the role of cholecystography, cholangiography
and ultrasound in biliary diseases, using Briiel-Kjaer and Toitu scanners [118]. Zsolt Tarjdn
wrote a PhD thesis in 1997 on the ultrasound examination of appendicitis[119]. In a beautiful
example of radiologists and gastroenterologists cooperating, Katalin Bor, together with
Kinga Karlinger and Gyérgy Toth, devised the use of elastography and spiral CT colonography
in Crohn’s Diesase[120, 121], described a new symptom of the Crohn’s in Disease of Colon
and Rectum[122], and described the carcinomas detected in Crohn’s disease[123]. Joldn
Demeter and coworkers studied hydrosonography in 1992 at Szent Janos Hospital, and found
the method useful, effective, and safe [124].

In the field of oncology, Andrds Rosta and Kdlmdn Fdy exhibited the role of ultrasound
(Siemens Diasonic RA-1) in tracking the course and spread of disease in 240 lymphoma

patients of the Central National Hospital. His results were summed up in his 1987 PhD
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thesis[128,129]. In the National Oncological Institute, Mdria Gédény studied the role of
imaging technologies in tumor diseases and partook in numerous therapeutic studies where

the progression of liver, colon, and thyroid tumors were detected [130,131].

Obstetrics and in gynecology

In Hungary, one of the first disciplines in which ultrasound was used were obstetrics and
gynecology. In 1969 Miklds Falus and Mdtyds Sobel performed 140 examinations at the
Gynecological Department of the Interior Ministry’s Otté Korvin Hospital. Using a
Kretztechnik 4120 MG Device and working in A-mode, they succeeded at determining the
biparietal diameter (BPD), fetal heart anatomy, and the localization of the placenta
[24,25,27]. The harmlessness of the obstetric examination was proven with pediatric follow-
up[26]. Mdtyds Sobel was first to earn PhD status [28] in obstetric ultrasound diagnostics in
1976. Béla Resch was first to use an early version of the Doppler technique in 1970 at the
Szeged Gynecological Clinic, and lent the catchy name “dopplerophony” to examinations
performed with the Smith Kline Instrument Company’s Doptone device. It was primarily
used to listen to fetal heartbeat and study the localization of the placenta [29,30]. It was
soon recognized that ultrasound is apt for revealing development disorders. Sdndor Tarré
studied the developmental disorders of the central nervous system at the Semmelweis
University’s 2" Department of Obstetrics and Gynecology using a Kretz 411 MG and a
Vidoson 635 device. In his 1979 PhD thesis, he investigated the disorders of the embryo and
the fetus in normal and pathological pregnancies [31-33]. At the Debrecen Gynecological
Clinic, Zoltdn Téth initiated research: his studies encompassed prenatal ultrasound diagnosis
of hydrocephalus, oesophagus and duodenal atresy, pulmonal hypoplasia and hydrothorax,
as well as Meckel’s syndrome, megacystitis-microcolon-hypoperistaltic syndrom,, and renal
agenesy. Applying later technical developments, he went on to study fetal circulation in the
early phases of pathological pregnancies [34-38]. His PhD thesis in 1984 recounts the results
from 54.493 examination performed on 19.488 pregnant women using Picker Echoview VI
and Picker LS2000 devices [40]. His observations are summed up in a thorough book
published in 2006, edited jointly with Zoltdn Pap [41].

The other major hub of pregnancy ultrasound formed in Dunaujvaros, where in 1973 at the
City Hospital’s Obstetric and Gynecologic Department Dezsd Kiss and Béla Sz6ke performed

A-mode examinations on 400 pregnant women using the Kretztechnik 4100 MGB device[41],
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then traced the growth of the uterus, gestational sac, and fetal skull in B-mode [42,43]. As
evidenced by his books [43,44] and his PhD thesis from 1980 [45], Béla Széke did substantial
work in the following years, participating not only in gynecological but in abdominal
ultrasound examinations as well.

Next to the uses of ultrasound in pregnancy, it spread quickly in the diagnosis of
gynecological diseases as well. After A- and B-mode examinations performed at the
Obstetric and Gynecologic Department of the Medical Training Institute in 1973, Ldszlé Kun
and Péter BOsze enthusiastically wrote “in the diagnosis of polycystic ovary syndrome,
ultrasound entirely replaces a gynecologic examination, which was not without its
dangers”[47]. Sz6ke and Kiss used ultrasound to observe ovarian cysts, tumors and myomas
in 1974,[48] and found it to be “a useful auxiliary method.” In 1978 the mole hydatiform was
recognized [49]. At the Szeged Medical University LdszI6 Thurzd localized intrauterine
contraceptive devices with a Vidoson S635 in B-mode [50]. Following the appearance of real-
time methods, Zoltdn Harkdnyi identified intrauterine contraceptive devices in 1986 [51].
Transvaginal exams appeared in Hungary toward the end of the 1980s. In 1986, Gydrgy
Bdrtfai from the Szeged University’s Obstetric and Gynecologic Clinic performed 1108
examinations at the New York center mentioned above using an Elscint Ltd ES1000
equipment with a 6,5 MHz transducer. According to his opinion “the vaginal ultrasound will
shortly become an indispensable piece of equipment at every gynecologist’s office. The
traditional dogma that a gynecologist’s eye is in his index finger will thus fall victim to the

technological advancement of our day and age.” [52]. He was indeed proven right.

Echocardiography

Ultrasound examination of the heart was introduced in the Gyorgy Gottsegen National
Cardiological Insitute by Mdria Lengyel [Figure 22] in 1972 [195]. She performed her first
examinations with the Smith-Kline company’s Ekoline-20 “cardiograph,” using a 2,25 MHz
probe, and gave account of her findings for the first time in 1973 at the Hungarian
Cardiological Society’s Sopron meeting, later also publishing them in a journal [196] . Her
publications came in rapid succession after that: in 1976 she examined mitral valve prolapse
in 90 patients using a Picker Echoview 10 device [197], in 1977 she reported on 26 patients
with cardiomyopathy [198], in 1978 she worked together with cardiologist-turned-politician

Mihdly Kékény to publish on pericardial fluids and infective endocarditis [199,200], wrote on
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left ventricular function with Mdria Istvanffy [201], and then on the M-mode examination of
left ventricle aneurysms [202]. Mdria Lengyel summarized her observations in her PhD thesis

[203] and her book, which has had two editions [204] [Figures 20].

Figure 16 Maria Lengyel (a) and her monograph on echocardiography (b).

Lengyel Mério ] ECHO-
KARDIOGRAFIA

Medicina

The institute’s set of instruments grew by a two-dimensional Picker in 1978, a phased-array
Hewlett-Packard in 1984, and a Doppler instrument in 1985: it was thus the first to introduce
non-invasive hemodynamic echocardiography in Hungary. For decades, Mdria Lengyel did
crucial work teaching: a fair share of Hungarian heart ultrasound specialists studied in
courses or private training at the National Cardiological Institute [205]. The Hungarian

Cardiological Society made Mdria Lengyel its permanent honorary president.
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In 1974, Erzsébet Kertész examined infants and children with a Physiosonics Portoscan
device at the Szeged Children’s Clinic [206]. Krisztina Kaddr performed pediatric cardiologic
ultrasound at the National Cardiological Institute [207]. The fetal heart’s ultrasound was first
studied in 1985 by Piroska Varga, Krisztina Kaddr and Zoltdn Harkdnyi on 220 fetuses, with a
Picker LS-5000 linear-array device [208]. With the appearance of real-time and Doppler
technologies, Mdria Lengyel continued her clinical activity as well as her proliferous
publishing activity: Heart ultrasound became an important examination before surgery and
in follow up. Cardiac ultrasound using a contrast agent became possible [211], as well as
Doppler tissue characterization [212]. Since 1990, intraoperative echocardiographies are
performed for aorta dissections and for atrial/prosthetic valve thrombus. 1990 also saw the
first dobutamin-stress-echocardiography for fetuses and children. Krisztina Kaddr was the
first, too, to perform Doppler heart examinations in 1989 [213].

Ferenc Szabdki and Richdrd Asbdt studied left ventricular function with echocardiography in
1989 at the Budapest MAV Hospital’s IV. Department for Internal Medicine, devising a new
diastolic index based on the study of healthy and post-infarct patients [214,215]. Richard
Asbot summed up the contemporary diagnostic possibilities and techniques of
echocardiography in a book chapter in 2006 [216].-

Miklés Csanddy established echocardiography at the Szeged 2nd Clinic for Internal Medicine
in 1974, then a working group was formed under the leadership of Tamds Forster. Between
1978 and 1987, they studied Doppler echography. Forster presented his PhD thesis on the
subject in 1991 [217]. Then in 2000, he gained a doctoral title (DSc) from the Hungarian
Academy of Sciencies on the topic of stress echocardiography [218]. Between 1990 and 1993
he worked in the Thorax Center in Rotterdam. In addition to his Hungarian publications and
books [219-221], he published in the Circulation and American Heart Journals [222,223].
Currently he is studying the possibilities of intravascular ultrasound. Transoesophageal
echocardiography was introduced in 1990 on Maria Lengyel’s initiative as well: in the first
series of investigations, she completed 70 examinations with a Hewlett-Packard 77020 AC
machine and a 5 MHz monoplane probe secured to an endoscope [224]. In 1992 she
recorded another 100 examinations with an Aloka device and a biplane transducer [225].
She evaluated the technique as a method for revealing pulmonar emboly and succeeded in

publishing her results in Echocardiography [226]. In 1993 she was the first in Europe to use
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multiplane transoesophageal echoardiography. At the Szeged Radiology Clinic, Zita Morvay

and co. introduced carotis duplex examinations [243].

Urology

Examination of the kidneys and the genitals constitutes its own chapter: these have become
territories on the border of radiology and urology. In 1976 in Dunaujvaros, using a Combison
4100 MGS bistable device, they performed examinations in 50 surgical cases [136] with
support from Béla Sz6ke who was already seasoned in ultrasound from his work in
gynecological exams. In 1977 at the Budapest Urologic Clinic, Vilmos Szabd and Mdtyds Sobel
helped analyze the attributes of the nephrosonogramm in normal kidney, cysta,
hydronephrosis, tumor and aplasia cases using a Kretz-Technik 4100 MGS device [137].
Vilmos Szabo wrote his PhD thesis on the role ultrasound plays in the diagnosis of renal
tumors [138]. Imre Romics, studied transrectal ultrasound examination in Germany between
1986-1988, introduced the technology in Hungary, and published observations from over
1000 examinations [287]. His work is significant in the field: he performed 540 examinations
with his Philips DR2000 device [139,140]. In 1988 he wrote a monograph on urologic
ultrasound [141]. He is an internationally accepted specialist on ultrasound-guided
transrectal prostate biopsy [142].

In Debrecen, Tibor Baranyai performed comparative analysis of renal tumors of different
vascularization and grade of reflectivity [144,145]. He determined that particularly the
hyperechoic tumors appear suggestive with regard to angiomyolipoma, but not the
pathognomonic tumor, since clear cell renal carcinoma can be hyperreflective as well,
particularly in the early stages of tumor development. He performed comparative studies
regarding the ultrasound structure of renal tumor, and between CT and DSA appearances.
He did in vitro studies of the echo structure of tumors originating in kidney parenchyma. He
was co-author to the uroradiologic monograph in 1987 [147].

The studies and work he performed transformed uroradiologic diagnostics and changed the
algorithm of the check-up: non-invasive ultrasound examination became a first-order
diagnostic tool. From 1985 onwards, as Chief Physician at the Sopron Erzsébet Training
Hospital’s Radiology Department, he established an internationally renowned ultrasound

diagnostic center, where the most modern equipment ensured continuous, state-of-the-art
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development of the discipline. They were among the first to study the lower limb’s arterial
system with ultrasound, replacing phlebography with 2D/4D ultrasound examination.

Krisztina Nahm gained significant expertise in ultrasound examination of the testicles
between 1983-1987. She was the first to perform examinations on 100 patients with an ATL
MK600 type device at the Budapest Bajcsy-Zsilinszky Hospital’s Radiologic Department [148].
Ndndor Bodrogi also studied the same topic in the Sopron working group, and delineated his

results in several presentations.

Ophthalmology

1962 marked the beginnings of ophthalmologic ultrasound: therapeutic practices preceded
diagnostic practices in this field, too. At the Budapest Semmelweis University 2nd
Department of Ophthalmology, Anna Bertényi treated corpus vitreum obscurities first with a
device constructed by Pal Greguss [60], then in 1996 with its new and improved version, as
well as a device lent by Kretztechnik, with which they treated detached retinas as well [61].
She performed imaging exams from 1970 onward and defended her PhD thesis on
ultrasound examination of orbital tumors in 1980 [62]. At the 1st Department of
Ophthalmology, Péter Jobbdgyi performed examinations; he successfully published his
findings in France as well [63,64].

Janos Németh’s work was decisive in studying the circulation of the eye. He cooperated with
Zoltan Harkanyi to publish in the British Journal of Ophtalmology and the acclaimed Grafes

Archive [65-67], and summed up his experience in a monograph [68].

Interventional and Intraoperative Ultrasound

After the naturalization of real-time technology in Hungary, interventional ultrasound
appeared. LdszIo Bohdr made the first strides in the Medical Training Institute. He performed
liver and pancreas exams with Briiel-Kjaer static biopsy transducer. His work was featured in
Hungarian and international publications [149,150]. In his 1985 PhD thesis he holds the
technique’s significance to lie in “reaching precise and essential diagnostic information via
only the most necessary, most efficient, fastest, safest interventions with the least possible

risk, burden and expense.”[151] (To this day we often forget about this doctrine.)



HoU Hungary PDF 23

In the 4th Department Internal Medicine of the Semmelweis Hospital, LdszI6 Mddi Szabd
performed interventional ultrasound examinations from 1982 in liver [152] and
pancreas[153] diseases with a Picker 80L device, using Menghini- and fine needles. He later
performed complex invasive interventions as well, like e.g. introducing a double pigtail
catheter to drain pancreatic cysts [154]: for these he earned his PhD in 1990 [155].

At the Budapest Szent Istvan Hospital Jdnos Regdly-Mérei and co. gained expertise
performing emergency ultrasound on over 1600 patients as well as in interventional
examinations, and ultrasound-guided treatment of free abdominal fluid. They determined
the role of ultrasound in laparoscopic cholecystectomy [156-160]. Regély-Mérei defended
his PhD thesis on the topic of emergency ultrasound in 1989 [157].

The first instances of intraoperative ultrasound came from the field of renal surgery: at the
Koppenhagen Herlev Clinic, urologist surgeon Gyérgy Nddas gained ultrasound proficiency
by Hans Henrik Holm’s side. In 1983 he intraoperatively localized kidney stones with a real-
time device and succeeded in publishing this finding in International Urology and Nephrology
[188]. In 1983, he introduced ultrasound into percutaneous nephrostomy as well [189,190].
Zoltdn Harkdnyi and Tamds Winternitz published their intraoperative ultrasound
examinations performed on liver and pancreas surgery in 1986[191], and wrote a book
chapter on it as their results kept accumulating, published internationally in 1988 [192], in
Hungary in 1989 [193]. The technique spread in not only abdominal, but brain surgery as
well.

The use of intracranial examination was introduced into pediatric neurosurgery by Gyérgy
Harmat. Child’s Brain published the first infantile meningeoma case, later the J. Paediatric
Neurosciences, introducing the possibilities in ultrasound examination of posterior fossa
tumor [285]. An interdisciplinary pediatric, neurosurgical and gynecological team reported

on intrauterine hydrocephalus treatment in 1985 [287].

Neurology

In Hungarian ultrasound diagnostics, neurological use was the first to spread widely. At the
Pécs Neuropsychological Clinic, Dezs6 Schdb and Jdnos Kopa started performing
echoencephalographic exams. The device used in A-mode had a 1,2 and 4 MHz transducer
and was used primarily for the study of space-occupying processes [11]. Changing

technologies enabled two-dimensional echo-encephalography, then pulsating echography.
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At the Medical Service of the Hungarian People’s Army, Albert Pannonhegyi used a Siemens
Krautkrdamer USM 1 A-scan [12]; at the National Neuropsychological Institute, Gyorgy
Geréby and Miklds Kdrpdti studied echoencephalography [13]. Miklés Kdrpdti compared the
results of ultrasound in adult and senior patients against those of electroencephalography,
rheoencephalography, and later on, carotis ultrasound examination: he reviewed his results
in articles and his 1977 PhD thesis [14]. He later summarized the history of the discipline
[15]. Echoencephalography was first performed on children in 1973 by Andrds Svékus: his
examinations were done at the Finnish Turku University on a Physionsonics A and B imaging
machine [16].

With the appearance of B-mode, the use of two-dimensional trasfontanellar
echotomography spread (cross-sectional echoencephalography): Gyérgy Harmat was among
the first to apply it at the Madarasz Street Childrens’ Hospital. He published articles [17,18]
and his 1986 PhD thesis [19], and a 1990 monography by the title of Neurosonography [20]
on the topic. He also gained great expertise in childhood interventional ultrasound [21]. For
his examinations, he used a Briiel-Kjaer 3401 compound, then real-time BK 1846, ATL Mark
100 and Picker LS 2700 devices. Zoltdn Harkdnyi performed neonatal head examinations
with compound technologyas as well at the Department of Radiology, Semmelweis Medical
University in 1978 [22]. As neurosonology developed further, it was supplemented with

Doppler, duplex, and other modern technologies [23].

Musculoskeletal Ultrasound

Musculoskeletal ultrasound peaked researchers’ interestest at the end of the 1980s, after 5-
10 MHz linear transducers capable of studying joints and soft tissue appeared. The Achilles
tendon was first to be studied by Péter Réti G. at the National Reumatological and
Physiotherapeutic Institute in 1991[255], he summed up two decades’ worth of observation
by writing a book for the Vademecum-series between 2005-2008 [256]. In Szeged, Zita
Morvay and Zsolt Csokdsi were first to write on the ultrasound anatomy of the knee [257],
then on the study of shoulders, knees and hip joints: the examinations were done with an
Acuson 128 device [258-260]. Beginning in 1992, Jdnos Esztergdlyos and co. treated sports
injuries to joints in several publications [261,262].

Zsofia Farbaky summed up her musculoskeletal ultrasound knowledge in a book [263].
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Thyroid and breast ultrasound

The thyroid was first studied by ultrasound in 1980 by Zoltdn Harkdnyi in 60 patients, using a
Picker Echoview 80L machine [250]. Judit Génczi and co. examined 250 patients beginning in
1982 at the Medical Training Institute with a Briel Kajer 2401 device, determining normal
and pathological thyroid images and comparing the results with histological diagnoses from
fine needle biopsy [251]; Judit Génczi defended her PhD thesis on the topic in 1988 [252].

Breast ultrasound was first performed by Péter G6blyds in 1973: he studied the possibilities
of ultrasound with Kretztechnik 4100 MGB and MGS devices in A- and B-mode, observing
early on that ultrasound “does not replace an X-ray exam, merely augments it in certain
areas”[264]. In his PhD thesis he studied the examination of operated breasts in 1975 [265].
In 1980, Zoltdn Harkdnyi and co. gained proficiency on a larger set of patients; their work is
reflected in multiple books and publications [266,267]. Ultrasound breast examination has
since become textbook material [268]. Erika Ried! did significant work in organizing breast
examinations, and determining exam protocols. She summed up her results in a book

chapter [269], and partook in tracking patients after surgeries [270].

Endoscopic Ultrasound in Hungary

Endoscopic Ultrasound was initiated in Hungary by Agnes Szebeni and co., who worked at
what used to be the Interior Ministry’s Hospital, on a borrowed Olympus GF UM2 EUM2
device [294]. The Endoscopic Ultrasound Association of the Hungarian Gastroenterological
Society was formed in 2013. LdszI6 Strauss first started doing bronhcopulmonary endoscopic
ultrasound (BUH) in the National Koranyi TBC and Pulmonology Insitute [295]. The first PhD
thesis on Endoscopic ultrasound was written by Agnes Bohdk at the Medical Training
University: She studied 98 patients (80 malignant, 18 benign tumors) with an Olympus GFU
M3/EUM3 device [185].

Figure 17 Hungarian Ultrasound Monographs.
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