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Abstract
There are numerous contributions to the development of 
ophthalmology from Switzerland, a country that holds a 
very special place in the history of medicine from the age of 
Paracelsus and Vesal to the current time. This review gives 
an overview over these contributions and the pioneers, 
among them Johann Friedrich Horner, Hans Goldmann, 
Jules Gonin, and Walter Rudolf Hess, one of only two oph-
thalmologists ever awarded the Nobel Prize for Medicine. A 
leading role in this evolution of modern ophthalmology has 
been played by physicians from Basel, home of Switzer-
land’s oldest university. © 2020 The Author(s)

Published by S. Karger AG, Basel

Rankings are – whether we like it or not – part of our life. 
Some are enlightening, a few are annoying. Medicine seems 
to have, reluctantly though at the beginning, embraced 

rankings. There are now “The Best Doctors,” “The Best 
Hospital,” “The Best Medical Schools” lists in many western 
countries. Those with a reputation for a fair and (more or 
less) objective assessment usually reflect expertise, skill, and 
standing within a specialization or subspecialty. In the field 
of ophthalmology, the annual “Power List” by the online 
publication The Ophthalmologist is widely noted and shared 
on social media by many eye care providers. While many of 
the 2018 Power Listers work in the United States, when it 
came to the number of ophthalmologists honored by this 
ranking per capita, the most successful country was Swit-
zerland, together with Singapore and the UK [1].

This result from a non-peer reviewed publication 
might be regarded as entertaining though by far not thor-
oughly scientific – it did not, however, happen by acci-
dent either. It serves as an indication that this rather small 
country in the middle of the European continent has con-
tributed to ophthalmology and other fields of medicine 
closely associated with the functioning of the human vi-
sual system (like circulation and blood vessels) in a way 
that seems disproportionate to its geographical and de-
mographic size. Analyzing these contributions – histori-
cal and current ones – and assessing their role in the ad-
vancement of ophthalmology is an overdue endeavor, 
probably in part due to the Swiss’ strong sense of person-
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al modesty and their aversion to putting themselves into 
the limelight. It therefore seems appropriate that an out-
sider unsuspicious of Helvetic patriotism researches these 
contributions, which are the subject of this review in 
which one particular Swiss academic institution, the Uni-
versity of Basel, figures prominently.

The Dawn of Modern Medicine: Vesalius, Ruf, 
Paracelsus – and a Petty Criminal with an Enduring 
Role in Medical Education

It is in Basel, in the Anatomical Museum of that Swiss 
city, where a human skeleton is preserved (though usu-
ally not on display to the general public) that is not only 
most likely the oldest specimen of its kind – a skeleton 
exclusively destined for medical education – anywhere 
in the world but is also a relic from the dawning age of 
modern medicine (Fig. 1). It is marked with the words: 
“This skeleton was given by the master of anatomy, An-
dreas Vesalius of Brussels, to this University, when he 
stayed in Basel in 1543 in order to attend to the publica-
tion of his great anatomical work.” It is no historical ac-
cident that Vesal was in Basel that year. The city was the 
foremost printing center in the world in that age, based 
not only on the expertise of its many printers but also on 
a political climate that fostered science and knowledge. 
Basel and other cities in Switzerland – nominally still 
part of the Holy Roman Empire of the German na- 
tion – were much more liberal and tolerant (at least for 
the standards of the time) than most other European 
countries. Scholars and authors who wanted their works 
to be published flocked to Basel, out of reach for the in-
quisition and other forces of dogmatism. Particularly 
banned almost everywhere else was research on the hu-
man body, its functions, and its ailments. Anatomical 
knowledge had only modestly advanced since antiquity, 
i.e. since the age of Galen whose teachings were usually 
repetitioned. If dissections were allowed, it was mostly 
on the bodies of criminals who had been executed. One 
of these involuntary donors to science was the convicted 
felon Jakob Karrer whom Andreas Vesalius dissected 
and whose bones have proved so durable. Vesalius 
moved from Padua to Basel in 1543 and published that 
year in cooperation with the printer Johannes Opori- 
nus – who not only had learned the still young printing 
trade but also studied medicine – his great anatomical 
work, “De Humani Corporis Fabrica” [2, 3] (Fig.  2). 
Oporinus in his younger days had worked with the oth-
er great figure and innovator of 16th century medicine, 
Paracelsus [4]. A number of this pioneer’s works were 
also first published in Basel.

It was during this age of (relatively) free and uncen-
sored publishing in Basel and other places in Switzer-
land that the first known genuinely Swiss treatise on 
ophthalmology was written. Jakob Ruf was born around 
1505 in Konstanz on the modern Swiss-German border. 
Ruf became the official city surgeon of Zurich and left 

Fig. 1. The Basel skeleton, prepared by Vesal.
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behind an extensive corpus of works in Latin and Ger-
man which has been edited and published just a few 
years ago by Hildegard Elisabeth Keller [5]. One of his 
works, Practica copiosa de arte ophthalmica was written 
around 1545; two of its four volumes have survived. Ruf 
died in Zurich in 1558 [6].

On the Way to an Independent Medical Specialty: 
The First Eye Clinics in Basel and Zurich

These historical roots should be remembered when as-
sessing the development of medicine in Switzerland and 
particularly in Basel, which today provides its citizens 
(and quite a number of visitors from abroad) with health 
care second to none in quality. Especially in ophthalmol-
ogy, the number of contributors – past and still living – 

Fig. 2. Frontispiece of Andreas Vesalius’ 
“De Humani Corporis Fabrica.”



GersteOphthalmologica4
DOI: 10.1159/000511057

and innovations is by far disproportionate to its modest 
demographic with a population of about 8.4 million. 
Ophthalmology, it has to be remembered, used to be a 
subspecialty of surgery in most countries up to about the 
beginning of the 19th century. Surgery itself, however, 
during the ages before had been considered less a part of 
academic medicine; medical doctors with a university de-
gree did not operate and were by their professional self-
estimation averse to come into contact with human blood. 
Operating on the human eye before the 1800s in most 
cases meant treating cataract by “couching” the lens, tear-
ing it out of its zonules with a needle and sinking it into 
the vitreous cavity which a modern eye surgeon shudders 
to imagine because of the multitudes of potential compli-
cations. This intervention was performed by people 
known as barbers, barber-surgeons, Wundärzte who gen-
erally also performed other surgical procedures among 
which “cutting” the bladder stone seems to be if not the 
most frequent but at least the one defining their profes-
sion. It is no coincidence that the surgeon who published 
the first German-language textbook in ophthalmology is 
also the surgeon who published the first treatise in that 
language on cutting the stone, Georg Bartisch in the cap-
ital of Saxony, Dresden, in the late 16th century [7].

Some of these early eye care professionals, usually 
called oculists, were itinerant, i.e. while they might have 
had a home base, they were traveling and offering their 
service for a limited time in cities along their route. One 
of the most famous was Johann Heinrich Jung-Stilling 
who gained fame as a pietistic author and who performed 
eye surgery in Basel 1802/03 [8]. Two centuries after Bar-
tisch, the road to independence for ophthalmology be-
came clearly visible. More and more academically trained 
physicians specialized in eye care, though often not exclu-
sively. Many still did general surgery: In Basel, J.R. Burck-
hardt became a cataract surgeon of high repute although 
he was a professor of internal medicine, in the early 19th 
century not a completely conservative specialty anymore. 
His son, August Burckhardt, followed in his father’s foot-
steps and performed eye surgery between 1833 and 1860 
[8], just about the time the city got its first real ophthal-
mologist, Johann Schiess. The first eye hospitals were fi-
nally founded. The first private eye clinic in central Eu-
rope was most likely the one opened by the Italian oculist 
Giovanni Casaamata in 1782 – again, in Dresden, a pio-
neering place in the history of ophthalmology. In 1813, at 
the height of the Napoleonic Wars, the world’s first Uni-
versity Eye Hospital opened its gates in Vienna with 
Georg Joseph Beer becoming the first chair of ophthal-
mology in the Austrian capital 5 years later. In Switzer-

land, the first University Eye clinics were founded in the 
early 1860s, in Basel and Zurich. Special lectures in oph-
thalmology for medical students were given in Basel as 
early as 1823.

Von Graefe’s Disciples Take Over: Johann Friedrich 
Horner

Some countries have something of a “founder” of their 
nation’s ophthalmology. In Germany, for instance, this 
undoubtedly is Albrecht von Graefe (1828–1870). His 
contemporary and disciple Johann Friedrich Horner is 
widely considered the founder of modern scientific Swiss 
ophthalmology (Fig.  3). Just 3 years younger than von 
Graefe, Horner was born in 1831 into a family of distin-
guished physicians in Zurich. After studying and being an 
assistant to von Graefe, Horner opened his private prac-
tice in his hometown first as a general physician; later, he 
established his own eye clinic called “Hottinghof” after 
having considered first to open an ophthalmological 
practice in Basel. The famous surgeon Theodor Billroth 
(1829–1894), at that time chair of clinical surgery in Zu-
rich (he was appointed to the University in Vienna in 
1867 where he gained worldwide fame particularly for his 
methods of gastrectomy that still bear his name), was in-
strumental in creating a chair of, and a clinic for, ophthal-
mology which traditionally had been just a subdivision of 

Fig. 3. Johann Friedrich Horner (1831–1886).



Swiss Contributions to Progress in 
Ophthalmology

5Ophthalmologica
DOI: 10.1159/000511057

surgery. It was Horner who was appointed the first direc-
tor of the eye clinic at the Cantonal Hospital and thus of 
the first Swiss University Eye Clinic in 1862; in 1873, he 
became a full professor of ophthalmology. He was not 
only a skilled technician but also an outstanding research-
er and educator: the number of 28 doctoral students who 
gained their medical degrees under his guidance and in a 
just recently established specialty is a pioneering achieve-
ment in itself. Horner made a number of scientific discov-
eries of which the Horner’s muscle, the palpebral part of 
the orbicularis oculi muscle, and Horner’s syndrome are 
the most famous; the latter describing the classical triad 
of ptosis, miosis and enophthalmus, sometimes com-
bined with other signs like anhidrosis (no sweating) on 
the affected side of the face as a consequence mostly of 
some damage to the sympathetic nervous system.

Johann Friedrich Horner seems to have been one of 
those unfortunate though not entirely rare physicians 
who work themselves to death for the (presumed) benefit 
of their patients: due to heart problems, he had to resign 
from his chair in 1885 and died just one year later at the 
age of only 55 years [9–11].

Establishing Academic Ophthalmology in Basel: 
Johann Schiess

Almost the same age as Horner, Johann Schiess was 
born in 1833 in Heiden, the oldest of 14 children of the 
local priest and his wife (Fig. 4). Schiess became an early 
example of what seems to be a special approach to oph-
thalmology in Basel, an approach that combines clinical 
ophthalmology with pathology and the general health of 
the patient. Schiess began studying medicine at the Uni-
versity of Basel in 1852; a later semester in Würzburg 
made him a pupil of Rudolf Virchow, the founder of 
modern pathology. After graduating in 1856, he pursued 
further studies in Munich and Vienna. The latter one be-
ing the most renowned place in medicine of that era, he 
focused on ophthalmology and was instructed by Eduard 
Jäger how to use the latest innovation – the ophthalmo-
scope which for the first time made a thorough examina-
tion of the eye’s posterior segment possible.

Schiess at first seemed to follow the usual path for doc-
tors at that time: he opened his own practice as a general 
practitioner in a small town in Eastern Switzerland where 
his father was working as a pastor. But 4 years later, in 
1861, he decided to dedicate the rest of his professional 
life to ophthalmology, moved to Basel and opened his of-
fice there as the city’s first specialized eye doctor. A factor 

in this decision was the influence Albrecht von Graefe 
had on him. The by now already famous ophthalmic sur-
geon from Berlin once a year traveled to Heiden (where 
Schiess was born) to seek relief in the clear Alpine air for 
his respiratory ailment that in 1870 led to Graefe’s un-
timely death at age 42: tuberculosis. Instead of relaxing in 
Heiden, it became kind of a clinic away from the home 
clinic for von Graefe who saw hosts of patients there and 
discussed their status with local colleagues – like the 
young Doctor Schiess. Schiess followed him to Berlin and 
did an internship at von Graefe’s clinic. After that experi-
ence with state-of-the-art ophthalmology, there was no 
turning back for Schiess. Soon after settling in Basel, he 
decided to open its first eye clinic. In 1864, this precursor 
of Basel’s University Eye Clinic (Fig. 5) opened on Mis-
sionsstrasse 45 with 6 beds for patients; in 1877, the clin-
ic moved to its current location on Mittlere Strasse. 
Schiess was holding lectures at the University since 1863; 
in addition to 3 h a week on clinical ophthalmology, he 
offered a 1-h course in histopathology of the eye. The 
number of his disciples must have been limited since Ba-
sel was a distinguished medical school but not an over-
crowded one: in 1864, it counted 39 medical students 
while Vienna boasted more than 1,400. Schiess published 
quite a number of papers and coped with an ever-increas-
ing workload; in 1871, a special ward for children with 
ocular ailments was opened. One of his specialties was 
myopia. He developed strategies to prevent children from 
becoming myopic (he was shortsighted himself) and saw 
correcting glasses as a measure of (almost) the last resort. 

Fig. 4. Heinrich Schiess (1833–1914).



GersteOphthalmologica6
DOI: 10.1159/000511057

In 1878, Schiess became the first eye specialist to serve as 
dean of the medical faculty in Basel. Among the illustri-
ous patients who travelled to Heinrich Schiess’ Basel was 
the philosopher Friedrich Nietzsche. The fact that the in-
ternational congress of ophthalmology (there was just 
one at that time, unlike the scores in modern times) in 
1880 convened in Interlaken with Horner and Schiess as 
part of the organizational team gives testimony to the rep-
utation of Swiss ophthalmology already at that time. 
Schiess, who became almost blind in old age, was a some-
what quirky character. He was not what would today be 
called social and he had his prejudices. A wine connois-
seur who was proud of his subterranean collection, wom-
en were not allowed to descend into his wine cellar. 
Schiess was convinced that their presence would turn the 
wine sour [8].

Otto Haab: Most Likely the First to Describe What 
Today Is a Leading Cause of Blindness

Horner’s successor as director of the University Eye 
Clinic Zurich was a man whose two major scientific 
achievements seem to represent the changing focus of 
ophthalmological practice. The one invention he was pri-
marily praised for by his contemporaries seems to be em-

blematic for the eye care routine in the industrial age in 
the late 19th and early 20th century, another of his publi-
cations – certainly underrated at that time – points to a 
major global health care issue in the 21st century with its 
ageing demographics. Otto Haab (1850–1931) was born 
in a village that today is part of the city of Winterthur and 
travelled widely during his years as a medical student and 
a young doctor – journeys that led him to become a stu-
dent of some of the great personalities of medicine like 
Donders and Snellen in the Netherlands, von Arlt in Vi-
enna and even Joseph Lister in Edinburgh, a giant in the 
history of medicine as the pioneer of antisepsis. Following 
Horner in 1885, he served for almost 34 years as the direc-
tor of the Zurich clinic. In his obituary, his perfecting the 
giant magnet for the extraction of intraocular foreign 
bodies – a device that was named after Haab – was de-
scribed as “his most important achievement” [12] (Fig. 6). 
Injuries at the workplace were common in that age – 
reaching the ninth or tenth decade of one’s life was not. 
Therefore, the epidemiological importance of clinical ob-
servations that Haab published in 1865 (as probably the 
first ophthalmologist) could not be anticipated: it was a 
clinical description of a retinal disease afflicting the el-
derly, an entity that would later be known as AMD – age-
related macular degeneration. Yet officially unnamed, he 
called it “Disease of the Macula Lutea of the Retina due to 
Old Age (Senile Macular Disease).” Haab was realistic 
about the prognosis: “The disease, which is incurable, 
usually attacks both eyes and leads to grave visual distur-
bance, though the changes in the eye-ground amount to 
no more than a light or dark mottling, consisting of yel-
lowish-red or yellowish spots, or a slight increase in the 
pigment, the changes being always most marked at the 
center of the cornea” [13]. Haab’s name also lives on in 

Fig. 5. The first Basel Eye Clinic, around 1865.

Fig. 6. Otto Haab (1850–1931) with his giant magnet.
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medical terminology in “Haab’s Striae,” breaks in the 
Descemet membrane of eyes with congenital glaucoma 
[14] (Fig. 7).

Pioneer with the Slit Lamp, Author of a Classical (and 
Heavy) Treatise: Alfred Vogt

Calling him a difficult character would also be true of 
Alfred Vogt – and it would be a quite diplomatic defini-
tion of his combative personality. It is probably Vogt who 
paved the way for the triumph of, and the introduction 
into every ophthalmological practice, of the one instru-
ment that is quintessential – maybe even more so than the 
ophthalmoscope – in everyday diagnostics: the slit lamp. 
It was during his time in Basel that the first edition of his 
monumental Lehrbuch und Atlas der Spaltlampenbiomi-
kroskopie was published. A one-volume work, it was ex-
tended in later editions to consist of three volumes and a 
record-breaking more than 2,000 illustrations over 1,100 
pages. One of his successors in the chairmanship both in 
Basel and in Zurich, Balder Gloor, has called it a still val-
id, unsurpassed standard book that even today every phy-
sician aspiring to become an ophthalmologist should 
know [15].

Alfred Vogt was born October 31, 1879, in the village 
of Menziken in canton Aarau, and began studying medi-
cine in 1899 in Zurich; after the first semester, however, 
he transferred to Basel University. While Vogt was origi-
nally planning to become a surgeon, the director of the 
Basel University Eye Clinic, Carl Mellinger, sparked 
Vogt’s interest in ophthalmology. Under Mellinger’s 
guidance, Vogt worked on, and published his dissertation 

about, the detrimental effects of artificial aniline dyes on 
the eye [16]. It certainly was a fitting subject in a city 
whose industrial landscape was – and is – dominated by 
chemical and pharmaceutical factories (Fig. 8).

Leaving the Basel University Eye Clinic in April 1906, 
Alfred Vogt spent a 2-month internship with Carlo Rey-
mond, a well-regarded ophthalmologist in Turin, and af-
ter returning to Switzerland married his sweetheart Marie 
Bossardt. In August 1906, Vogt opened his own practice 
as an ophthalmologist in the city of Aarau. Just 3 years 
later, in addition to that task he became the chief of the 
eye clinic at the Aargau Cantonal Hospital (not to be con-
fused and differing only in one letter, Aargau is the can-
ton, located in the north of Switzerland and to the east of 
Basel, while Aarau is the canton’s major town). Under 
Vogt’s leadership, the number of patients attending the 
eye clinic increased sharply as did its reputation. Vogt be-
gan his career as a prolific researcher and author, which 
resulted in – according to a recent count – 246 publica-
tions (and a further 234, including 34 dissertations, writ-
ten by his students and residents) during his lifetime [17]. 
He investigated the effect of infrared and ultraviolet light 
on the eye and conducted experiments in cooperation 
with the physics lab of a local high school [18]. Cataract, 
its pathogenesis and its treatment, started to become a fo-
cal point in Vogt’s scientific and clinical endeavors and 
remained so for the rest of his life [19]. Surprisingly 
enough, the young ophthalmologist was already on the 
trajectory course to have his name immortalized in med-
ical terminology: his publication of a case study describ-

Fig. 7. The Zurich University Eye Clinic in the late 19th century.

Fig. 8. Alfred Vogt (1879–1943).
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ing a patient whose eyelashes suddenly turned to gray 
while at the same time a uveitis was active [20] was later 
supported by publications of Japanese ophthalmologists. 
Today, this clinical entity is worldwide known as the 
Vogt-Koyanagi-Harada disease [21, 22].

A Brilliant Researcher, a Demanding Superior, a 
Combative Personality

To turn his career as increasingly desired by him from 
private practice to teaching and researching in the setting 
of a university clinic, Vogt contacted the University of 
Zurich to submit a “Habilitation” – a peculiarity of the 
German-speaking academic world where aspiring scien-
tists will write a thesis-like publication and then – if ap-
proved by the university’s faculty – will be granted the 
venia legendi, the permission to teach. Vogt’s application 
in Zurich was rejected; his subsequent distinguished aca-
demic career is the more astounding since he had to over-
come the obstacle of not having this postdoctoral qualifi-
cation [23].

When his former boss Mellinger died in 1917, Vogt 
applied for the position of head of the Basel eye clinic. He 
was one of several candidates, and while the faculty sup-
ported someone else, the university’s governing body de-
cided on December 26, 1917, to appoint Vogt director of 
the clinic and at the same time named him extraordinary 
professor of ophthalmology [24]. His way of dealing with 
the patients who started to come to Basel from farther 
away than any time before the clinic has been founded 
was utterly direct, sometimes with a touch of insensitivi-
ty. An artist, who happened to be a friend of Vogt and 
who had retinal hemorrhages, for instance, was frankly 
told: “Well, old pal, with eyes like these you are not going 
to paint much longer!” [24].

Vogt acted as President of the Swiss Ophthalmological 
Society from 1920 through 1922. In the latter year, Vogt 
hosted the first international symposium on slit lamp bio-
microscopy, attended by more than 30 ophthalmologists 
from European countries and even one doctor from Ja-
pan – his expertise with that instrument which had re-
sulted one year earlier in the first edition of his famous 
book had made Basel as well as Zurich after he was ap-
pointed there and Switzerland an attractive destination 
for ophthalmologists eager to develop their skills [24]. He 
had improved the design and functionality of contempo-
rary slit lamps; he continued to work on the next and ex-
tended edition of his book. It turned out to be one of the 
great works of ophthalmological publishing of all time. 

Supported by an artist whose contribution he seemed to 
have tried to diminish by repeatedly stressing that “illus-
trations were made under my control” or “under the 
guidance of mine,” the three volumes published in 1930 
[25], 1931 [26], and 1942 [27] contained no less than 
2,346 figures of the highest quality.

Vogt, Jules Gonin, and the Rise of Vitreoretinal 
Surgery

Despite his reputation and success in Basel, Vogt had 
his mind set on the larger University Eye Clinic of Zurich. 
When that chair became vacant in 1922, the University of 
Zurich offered the position to Vogt who did not hesitate 
to accept. In Zurich, Vogt became more interested in vit-
reoretinal diseases than before. Today, the anterior seg-
ment’s ophthalmic surgeon that Vogt with his many iri-
dectomies and cataract extractions has basically been in 
Aarau and Basel does in larger clinics hardly interfere with 
the expert for the posterior segment. It was still different 
in the 1920s and 1930s when Vogt began treating retinal 
detachment by sealing the retinal tear, just as Jules Gonin 
had advised. With a lot of surgical experience, Vogt pub-
lished a major work on retinal detachment [28] and start-
ed feuding with Gonin. He did the same with the third of 
Switzerland’s seminal ophthalmologists in the first half of 
the 20th century, Hans Goldmann (whose career stretches 
far into the second half of the century), whose explanation 
of the causes of the “fire-cataract” that afflicted glassblow-
ers and similar today mostly extinct professions – heat 
[29] – was contrary to Vogt’s conviction of infrared light 
being the cause of the pathogenesis of the Feuerstar [23]. 
Combative until the end, Vogt’s health began to fail, and 
he died shortly after resigning from his chair and his di-
rectorship on December 10, 1943.

The Boundless Ingenuity of Hans Goldmann

It was Hans Goldmann who took Swiss ophthalmol-
ogy to a leading position in the subspecialty that more or 
less unofficially is called glaucomatology. Diagnosing and 
treating glaucoma, the third most common cause of 
blindness worldwide today, is still a challenge for eye care 
providers. The only truly modifiable risk factor – modifi-
able by medical, surgical, or laser therapy – is an elevated 
intraocular pressure (IOP). The instrument to measure 
the IOP reliably was invented by Hans Goldmann [30]. It 
is the applanation tonometer that can literally be found in 
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almost any eye clinic, any ophthalmological practice all 
over the world [31]. It still, more than 60 years after its 
invention, bears the name Goldmann tonometer and, 
even more surprising, it is still considered the gold stan-
dard in measuring IOP. There are a number of modern 
tonometers, with more electronics (the Goldmann to-
nometer is strictly mechanic), some hand-held, other 
non-contact (i.e., not touching the patient’s cornea and 
thus requiring no local anesthesia) – but all are measured 
up against Goldmann’s device. And none of them has re-
placed the Goldmann tonometer yet.

But Goldmann’s ingenuity was not limited to the ap-
planation tonometer. There are still lots of eye care insti-
tutions all over the world today where the ophthalmolo-
gist will examine the patient at a Goldmann slit lamp, 
then taking a closer look at the posterior section of the eye 
by putting a contact glass devised by Goldmann on the 
superficially numbed eye with the patient still sitting at 
the slit lamp. With instruments invented or improved by 
Hans Goldmann, basically most of the anatomical sec-
tions can be examined non-invasively [32, 33]. If after 
that examination with Goldmann devices and measuring 
the IOP with the Goldmann tonometer the ophthalmolo-
gist suspects a disease that can result in visual field defects 
(like glaucoma or other ailments of the optic nerve), it is 
time for seating the patient at the Goldmann perimeter. 
That has been for about half a century the gold standard 
in perimetry (and in many countries and regions still is 
today) until it was replaced by computerized perimetry 
and technologies that allow a faster and less demanding 
visual field test like frequency doubling perimetry. Gold-
mann’s publications on perimetry, however, have lost 
nothing of its importance for this crucial neurophysiolog-
ical diagnostic tool [34–36].

Hans Goldmann, born a few weeks before the end of 
the 19th century – on November 21, 1899 – in what was 
then the Austro-Hungarian Empire, and dying in the last 
decade of the 20th century – on November 19, 1991 – in 
the Swiss capital of Berne, where he spent his prolific life 
as a physician and a scientist, became the youngest direc-
tor of a major Swiss eye clinic in 1935 and a Swiss citizen 
one year later. As Balder Gloor has described him, he was 
at home in mathematics, physics, and the natural sciences, 
just as this was the case more than half a century later with 
the team at the Basel University Eye Clinic when they pub-
lished a landmark textbook on the basic sciences in oph-
thalmology [37]. In glaucoma, he did not only invent the 
aforementioned and partly unsurpassed diagnostic tools 
but also researched the pathogenesis of the disease by fo-
cusing on the aqueous outflow and postulating that the 

IOP is defined by that outflow, by the production of aque-
ous humor, and by the episcleral venous pressure [38]. 
While Goldmann was a strong advocate of the IOP as the 
trademark of glaucoma, he did not rule out the influence 
of other factors – like the vascular factors that have been 
so extensively researched and their influence on the patho-
genesis has been so thoroughly documented at the Basel 
Eye Clinic at the turn from the 20th to the 21st century. 
Having served both as Dean of the Medical Faculty and as 
president of Berne University (Rector magnificus), Gold-
mann remained active for many years after his retire- 
ment – a retirement that was somehow marred by his suf-
fering AMD and thus experiencing diminished eyesight 
by a disease the medicine of his time had no cure for [39].

In 1968, Hans Goldmann in his final lecture before  
becoming an emeritus stated – 25 years after Vogt’s  
death – that the 1930s were the decade in which Switzer-
land became the leader in global ophthalmology and 
Swiss ophthalmologists were setting the pace. Goldmann 
named two outstanding personalities that had shaped 
modern eye care: one was Alfred Vogt, the other was Jules 
Gonin [17]. Just as Goldmann was the Swiss physician 
who became the leading global authority on glaucoma, 
Gonin is widely regarded as the father of modern vitreo-
retinal surgery – both leaders in their field in whose foot-
steps a later generation of Swiss ophthalmologists would 
walk: Josef Flammer of Basel in glaucoma research and 
therapy, Thomas Wolfensberger of Lausanne, and Sebas-
tian Wolf of Berne in retinology.

The Retinal Break Has to Be Closed: Jules Gonin and 
the Emerging Treatment of Retinal Detachment

Jules Gonin, a physician and scientist from the French-
speaking part of Switzerland, put his mark on the develop-
ment of, and progress in, ophthalmology. Lausanne, 
where Gonin was born on 10 August 1870, has a long his-
tory of eye care, and the ancestor of the modern Univer-
sity Eye Hospital, the Asil des aveugles à Lausanne, has just 
recently been honored for the 175th anniversary of its 
founding [40]. In his hometown, Gonin studied medicine 
and then became an ophthalmologist when Marc Dufour, 
director of the Lausanne Eye Clinic, offered him a position 
in 1896; the hospital had opened in 1873 next to the afore-
mentioned asylum for the blind. Gonin soon focused on 
retinal diseases and particularly on retinal detachment. He 
became director of the eye hospital in 1918 and 2 years 
later was appointed professor of ophthalmology at the 
University of Lausanne. According to Thomas Wolfens-
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berger, who today heads the Lausanne Eye Clinic bearing 
Gonin’s name, his predecessor published 40 papers be-
tween 1919 and 1934 which all dealt either with the patho-
genesis of retinal detachment, or with the surgical treat-
ment and its results: “Gonin had realized that the hole in 
the retina was not a consequence of the retinal detach-
ment, but that it was in fact the origin of the detachment. 
He also rightly concluded that the retinal detachment 
could only be treated if the retinal break was closed. To 
this end, he developed the therapy that would become his 
trademark: the ignipuncture.” Sealing the retinal break 
with a heated instrument was a breakthrough in the surgi-
cal therapy of retinal detachment, later alternatively per-
formed with kryo or a laser – in the case of vitrectomy an 
endolaser inserted into the vitreous cavity [41].

Gonin finally achieved worldwide fame as the inventor 
of a new therapy for retinal detachment, a hitherto incur-
able disease, at the International Congress of Ophthal-
mology in Amsterdam 1926. His workload with patients 
from all over the world travelling to Lausanne and often 
being difficult, if not hopeless cases, was heavy. It was 
probably exhaustion that contributed to his untimely 
death in May 1935 at the age of 64. His name does live on 
not only in the modern Lausanne Eye Clinic and a street 
in his hometown he used to walk every day but also in the 
Gonin Medal. This is the highest honor that can be 
achieved in ophthalmology and is awarded every 4 years 
by the International Council of Ophthalmology. The first 
to receive it was Alfred Vogt in 1941.

Nobel Prize in Medicine for a Swiss Ophthalmologist: 
Walter Rudolf Hess

Speaking of the highest awards: The importance and 
the high regard in which Swiss ophthalmology was held 
is reflected in the nomination of Gonin for the Nobel 
Prize in Medicine and Physiology in 1930. It was not to 
be, though. The number of ophthalmologists who were 
actually awarded the Nobel Prize for Medicine and Phys-
iology is quite limited: besides Allvar Gullstrand from 
Sweden, there is only one more and he came from Swit-
zerland. Walter Rudolf Hess took the rather unusual 
route of becoming an ophthalmologist first and working 
in his own private practice before he returned to the world 
of academia and dedicated the rest of his life to the re-
search of the human brain. It was the money he made in 
his practice in Rapperswil (on Lake Zurich) and in the 
Cantonal Hospital of Glarus that enabled him to go back 
to the university, first in Bonn and then for almost 35 

years in Zurich. It was his mapping of the diencephalon 
that made him a Nobel laureate in 1949, together with 
António Caetano de Abreu Freire Egas Moniz. He invent-
ed the Hess screen in 1908 which still is one of the indis-
pensable tools in diagnosing strabismus [42].

Marc Amsler: Inventor of a Low-Tech Yet Reliable 
Method of Self-Testing for AMD Patients

Simpler in its design and even more widespread is an-
other diagnostic innovation by a Swiss ophthalmologist. 
The Amsler grid which many patients suffering from 
AMD worldwide are using for self-testing their own cen-
tral visual field was designed by Marc Amsler (1891–
1968) who succeeded the pioneer in retinal surgery, Jules 
Gonin, as head of the University Eye Clinic in Lausanne 
before again following another illustrious ophthalmolo-
gist, this time Alfred Vogt, as professor and chair of the 
Eye Clinic at the University of Zurich [40, 41]. Amsler was 
born to a couple making their living in a quintessential 
sector of the Swiss economy: tourism – his parents were 
owners of a hotel in Vevey, in the French-speaking part 
of Switzerland though their native tongue was German. 
Marc Amsler’s perfect bilingualism would later be ex-
tremely helpful as the chairperson of eye clinics in both 
regions, in francophone Lausanne and in German-speak-
ing Zurich. Amsler was already working in private prac-
tice when Jules Gonin became aware of the young oph-
thalmologist’s potential and could persuade him to join 
his team in Lausanne. In or around 1927, Amsler intro-
duced the slit lamp at the clinic, at this time still a novel 
device. When Gonin died unexpectedly in 1935, Amsler 
succeeded him as head of the clinic. During the 1940s, he 
designed the charts with the grid pattern as a simple way 
for patients (and doctors) to document the metamor-
phopsias which are an early symptom of AMD; they were 
printed and marketed from 1947 on and have become a 
simple but reliable tool in eye care centers around the 
world. He was most likely influenced by his countryman, 
Swiss ophthalmologist Edmund Landolt (1846–1926), 
who practiced in Paris and is known for the Landolt C, a 
vision test relying on a ring with a gap. Landolt himself 
might have been inspired in his quest for a method of im-
aging the patient’s metamorphopsia by German ophthal-
mologist Richard Förster who in 1862 was the first oph-
thalmologist to publish a medical illustration of meta-
morphopsia against a backdrop of grid lines [43].

At the time when the Amsler grid became a common 
tool in ophthalmology, Marc Amsler was already chair of 
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the University Eye Clinic of Zurich. A true generalist, he 
contributed to the understanding of the pathomechanism 
of uveitis but was also much involved in researching ker-
atoconus and new techniques in corneal surgery. In 1960, 
Amsler performed the first keratoplasty in Zurich. He re-
tired in 1961 and spent the remaining 7 years of his life in 
his home region, dying in Vevey in the canton of Vaud 
where he was born [44, 45].

The Genetics of Eye Disease: Adolphe Franceschetti

Ophthalmology is a medical discipline which is not 
only based on diagnostics and therapies but also on coun-
seling which is particularly true when it comes to diseases 
for which no cure exists or has existed. Many of these in-
curable diseases are genetically determined, and one of  
the founders of modern ophthalmological genetics was 
Adolphe Franceschetti. Born in Zurich in 1896, France-
schetti began his academic career at the University of Basel 
Eye Clinic in 1925 after graduating from his hometown’s 
university. During his time in Basel, he did studies on the 
physiological blood-aqueous humor barrier [46] and on 
relatively rare muscular and neurological disorders affect-
ing the eye. This led to his lifelong interest in hereditary 
eye diseases, which dominated his long term as director of 
the University Eye Clinic of Geneva from 1933 to 1966, an 
institution that dates back to 1878. A number of these he-
reditary diseases today carry his name like the France-
schetti-Zwalen-Klein syndrome and the Naegeli-France-
schetti-Jadassohn syndrome. The mandibulo-facial dysos-
tosis has been named Franceschetti syndrome for a while 
[47]; in recent years, the term Treacher-Collins syndrome 
has become more accepted. Two years after his habilita-
tion at the University of Basel, Franceschetti was named 
professor of ophthalmology at the University of Geneva, a 
position he held until 1966. In 1948, Franceschetti found-
ed the Institute of Medical Genetics of Switzerland [48], 
which under his leadership soon gained an outstanding 
international reputation. In 1951, he founded the Journal 
de Genetique Humaine, 3 years later he became President 
of the of the International Association for the Prevention 
of Blindness. He published extensively on rare and genetic 
eye disorders; his most highly regarded works are his two 
volumes on genetics in ophthalmology [49], translated 
into different languages, and his two volumes [published 
in French] on hereditary degenerations of the posterior 
segment of the eye [50]. His son, Albert Franceschetti, is a 
world-renowned expert in contacts lenses and still prac-
tices at the time of this writing in a suburb of Geneva.

A Weapon to Heal: Franz Fankhauser and the Laser

With the dawn of the space age, the term “laser” be-
came the embodiment of hope – as a medical tool and as 
an instrument to make life easier (the cashier at the su-
permarket scanning one’s goods comes to mind) – or of 
dread (when thinking of laser-guided warfare which in-
deed is reality by now). In medicine, the laser has not dis-
appointed. It has become a valuable instrument in many 
disciplines like dermatology, dentistry – and, of course, 
ophthalmology. The laser is applied to treat disease at the 
anterior segment (like narrow-angle glaucoma) as well as 
at the posterior segment where retinal laser coagulation 
is the gold standard of treating diabetic retinopathy and 
a host of other diseases for which sometimes intravitreal 
anti-VEGF therapy has become the main competitor. 
Franz Fankhauser, born 9 September 1924 in Thun, had 
a talent for both physics and ophthalmology – a talent 
that he put to good use in improving the nascent laser 
technology since the 1960s and contributing to its posi-
tion in ophthalmic therapy. Following in the footsteps of 
Gerd Meyer-Schwickerath in Essen, the pioneer of em-
ploying high-energy light on the retina who in 1949 (at 
that time working in Hamburg) used a light beam for the 
first time to treat retinal detachment, Fankhauser started 
to work with the ruby and argon laser. His entire profes-
sional life was spent in the Swiss capital of Berne where 
he became an ophthalmologist under Goldmann and lat-
er worked as a professor while also seeing patients at his 
private practice.

The early laser platforms were not the gentle instru-
ments now omnipresent in medicine. Fankhauser de-
scribed his first encounter with a mode-locked laser, also 
known as gigantic pulse laser, in animated words: “I 
watched Rockwell and Goldman from Cincinnati, when 
they focused the aiming beam of the ultrashort pulse con-
figuration of the ruby laser on a Kaposi sarcoma on the 
lower leg of a patient. When they triggered the laser, there 
was a bang, the sarcoma was blown away, and a deep cra-
ter was left. This was the beginning of laser surgery of the 
human body. It became immediately clear that such lasers 
working with explosive energy would become, when used 
at the correct size, extremely useful for microsurgery in 
the closed eye” [51].

Fankhauser, with the help of a physicist from a tech-
nology company in the town of Dättwil, developed ways 
to treat the eye with such a laser and performed the first 
photodisruptive laser-iridectomy with the laser in Dättwil 
on a woman who had lost her first eye from malignant 
glaucoma. Quite typically for the perception of the laser 
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by the general public and thus the patients, the woman 
refused to have “open surgery,” i.e. having the globe 
opened by a mechanical incision, but was fine with the 
much gentler “laser knife.” It is a perception that the eco-
nomically shrewd among eye surgeons use today in pro-
moting a supposedly less-invasive technique as an alter-
native to cutting. Even more instrumental for today’s 
practice is Fankhauser’s pioneering work with the 
Neodym:YAG laser [52] (although priority of this inno-
vation is usually given to another team which published 
their results almost simultaneously) which is an indis-
pensable instrument in disrupting the posterior capsule 
opacity (PCO), or after-cataract, the most common com-
plication of the most common medical procedure in the 
industrialized world, cataract surgery.

Perimetry Unites with the Computer

But Franz Fankhauser left his mark on ophthalmol-
ogy with another innovation – he is widely described as 
the inventor of automated perimetry [51]. Fankhauser’s 
work on the physiology of vision related to perimetry 
started in Berne when he worked as a resident and later 
as chief resident for Hans Goldmann. Static perimetry 
had existed since the late 19th century but had its limits, 
particularly in diagnosing the sometimes – in the early 
stages of the disease – small defects in visual fields of pa-
tients suffering from glaucoma. Goldmann used to com-
plain about the low quality of static perimetry quite a lot 
during his clinical rounds. Cooperating with a number 
of gifted physicists like Alfred Rouiller and Jürg Spahr, 
Fankhauser automized static perimetry with the Octo-
pus perimeter that hit the market in 1974 [53–55]. 
Fankhauser worked hard to improve the new technolo-
gy and to make it an asset in the diagnostics of glaucoma. 
Therefore, he for many years cooperated closely with 
Josef Flammer and his team at the University Eye Clinic 
Basel when this institution became one of the world’s 
leading centers of research in, and treatment of, glau-
coma [56–58]. Particularly prolific was Fankhauser’s co-
operation with Hans Bebie, professor of theoretical 
physics at the University of Berne; the team invented, 
among others, a talking calculating machine for blind 
people [59].

Fankhauser, who was awarded a doctorate honoris 
causa by the University of Basel in 1984, continued to 
work in his private practice until 2007 and has been sci-
entifically active in his retirement. He passed away on 
April 26, 2020 at the age of 96.

In Zurich, a New Department Is Created – and Finally 
a Woman Is Appointed Chair of Ophthalmology

The 1970s and, even more so, the 1980s saw immense 
progress in ophthalmic therapy, most of all in cataract 
and vitreoretinal surgery. Charles Kelman’s invention  
of phacoemulsification triumphantly replaced earlier 
techniques to remove cataracts and intraocular lenses 
(IOL) – whose inventor, Harold Ridley, received an over-
whelmingly hostile reaction by the authorities in oph-
thalmology after his first implantation of such a device in 
1949 – became the undisputed method of choice for cor-
recting the patients’ vision. With the advent of vitrecto-
my at about the same time, a new surgical approach for 
the treatment of diseases of the posterior part of the eye 
revolutionized the approach to retinal disease. Rightful-
ly, the name of this surgical subspecialty has changed to 
“vitreo-retinal” surgery. The University Eye Clinic in  
Zurich was a pioneer in creating a professorship for  
vitreoretinal surgery and appointing Rudolf Klöthi to it. 
He was a major contributor to the new technique of vit-
rectomy [60, 61] by inventing a “vitreous stripper” that 
almost immediately came to bear his name [62].

Speaking of progress of which the University Eye Clin-
ic in Zurich has been a driving force in the history of oph-
thalmology as was (and both still are) the University of 
Basel Eye Clinic – it has only been in the 21st century that 
a female ophthalmologist was named chair of the depart-
ment and director of the eye clinic at a Swiss University. 
That explains in part at least (I hope) why a historical es-
say like this one is somewhat male-dominated. Klara Lan-
dau, a neuro-ophthalmologist and specialist in strabis-
mus with an international background was appointed in 
2005 and chaired the remarkable celebration of the clin-
ic’s 150th anniversary in 2012 [63]. Klara Landau also 
contributed significantly to researching the influence of 
high altitude on the function of the eyes with her Zurich 
team, fitting for a country in the Alps [64–67].

Refractive Pioneer and Inventor of Corneal 
Crosslinking: Theo Seiler

Her predecessor whose tenure at the Zurich University 
Eye Clinic was rather short and who afterwards founded 
his own surgical and scientific center in the city center of 
Zurich was Theo Seiler. An ophthalmologist with a PhD 
in physics besides his medical doctorate, Seiler is one of 
the world’s leading refractive surgeons. During his time in 
Zurich, Seiler performed the first topography-guided laser 
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treatment of the cornea and the first combination of 
LASIK (laser in-situ keratomileusis) with rapid crosslink-
ing. Crosslinking itself is probably Seiler’s most important 
achievement. He invented this technique to treat corneal 
disease like keratoconus together with Eberhard Spörl 
during his time as chair of the Dresden University Eye 
Clinic in the mid-1990s [7]. Since then, he has constantly 
worked to improve this technique [68].

“Basel” Becomes Almost Synonymous with 
“Glaucoma”

Vitreoretinal surgery became a clinical and scientific 
focus at the University of Basel Eye Hospital (Fig. 9) when 
Balder Gloor (whom we have already met as prolific au-
thor on Swiss medical history) became director of the 
clinic in 1974. Gloor’s attitude was described as “ophthal-
mology is ophthalmic surgery” and in Basel as well as lat-
er in Zurich the number of surgical interventions took an 
upward turn while interest in the more conservative top-
ics waned, according to a short history of the clinic pub-
lished by the Swiss Ophthalmological Society SOG. A 
sign of the times: the number of outpatient procedures 
went up, the average period of hospitalization for the oth-
er patients went down [69]. Gloor left Basel in 1985 to 
become chair and director of the Zurich clinic.

With the appointment of Josef Flammer in 1987, the 
University of Basel Eye Clinic took course in a new direc-
tion – with researching hitherto unknown and undiscov-

ered aspects of glaucoma and with unsurpassed expert 
clinical care for glaucoma patients. Josef Flammer was 
born on 21 April, 1948, on a farm near Bronschhofen in 
the eastern part of Switzerland. He grew up in a rural en-
vironment with 4 siblings which made the Flammers a 
small family – one neighbor family had 12, another 14 
children. In 1968, Josef Flammer began to study medi-
cine, first in Fribourg, then in Berne. Flammer spent his 
junior doctor years in the fields of internal medicine, neu-
rology and ophthalmology – he finally decided to become 
an ophthalmologist and completed his education at the 
Department of Ophthalmology of the University of Brit-
ish Columbia in Vancouver before returning to the Uni-
versity of Berne. He became senior physician of the clinic 
in 1984. In 1987, Flammer accepted the position as direc-
tor of the Basel University Eye Clinic and chair of oph-
thalmology at the University of Basel, positions he held 
until retirement in 2013 (Fig. 10).

Flammer started with improving contemporary diag-
nostics by establishing normal values for the ascending 
automated perimetry [70]. After Fankhauser had devel-
oped automated perimetry, Flammer introduced a pro-
gram for glaucoma and quantified visual fields with statis-
tical parameters, which he called visual field indices [71, 
72]. He introduced the cumulative defect curve, which he 
later called “Bebie curve” in recognition of Bebie’s contri-
bution to the development of perimetry. The Bebie curve 
is of significance in monitoring the visual field defects and 
their progression, neurophysiological symptoms charac-
teristic for glaucomatous ganglion cell loss [73, 74].

Fig. 9. The “new” Basel Eye Clinic, around 1953. Fig. 10. Josef Flammer (*1948).
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A New Concept of Glaucoma and a New Phenotype: 
Flammer Syndrome

Lowering IOP – with medications, laser treatment or 
surgical intervention – is still the basic concept of glau-
coma therapy, and it can be argued that some ophthal-
mologists never display any interest in other factors that 
may be involved in the pathogenesis of this optic neu-
ropathy. Flammer demonstrated that the age-old belief of 
a constantly elevated IOP as the worst that can happen to 
a glaucoma patient is wrong. Pressure variations, the ups 
and downs of the IOP over 24 h, are according to research 
from Basel potentially more harmful to the retinal gan-
glion cells than a steady increased pressure [75]. Based on 
24-h blood pressure readings, he concluded that whilst an 
increase in IOP is associated with arterial hypertension 
and other risk factors for arteriosclerosis, it is rather the 
low blood pressure that contributes to GON.

A crucial result of this research was the creation of a new 
pathophysiological concept of glaucoma by Flammer and 
his coworkers which shook the venerated image of glau-
coma caused by purely “mechanical” mechanisms like cells 
suffering from, and succumbing to, high pressure. They 
established to role of the perfusion of the eye as a factor that 
plays a role in glaucoma – probably to different degrees in 
different patients. Particularly individuals with normal-
tension glaucoma (NTG) seem to have a vascular compo-
nent which explains why their visual field is deteriorating 
even as they have a “normal” IOP, which would outrightly 
be considered “healthy” in the traditional concept of glau-
coma [76]. Without going into the details of the new con-
cept that was developed in Basel, let it suffice to say that 
Flammer and coworkers established abnormalities of the 
blood flow as a pathogenetic factor. They soon found out 
that these abnormalities were not limited to the small ves-
sels of the eye but reflected a generalized vascular problem 
or even a systemic vascular disease [77], leading to a de-
scription of glaucoma – or at least many cases of glauco- 
ma – as “a sick eye in a sick body” that took hold [78].

For these abnormalities the term “primary vascular 
dysregulation” became established. The research in this 
field that was largely neglected or overlooked by glaucoma 
experts all over the world (with few exceptions) made pa-
tients from not just all of Switzerland but ultimately from 
literally all over the world travel to Basel and seek support. 
Their stories were similar: the traditional anti-glaucoma 
therapy of lowering the IOP did not help – and beyond 
that, there were other symptoms shared by these patients 
like cold hand and feet, low systolic blood pressure, tin-
nitus, migraine-like headaches. Seeing these patients from 

different backgrounds, as time went by and the numbers 
of them coming to Basel continuously increasing, made it 
obvious that they share a common profile and constitute 
a distinct phenotype. Continuing to research these pa-
tients, this phenotype was further evaluated, and finally a 
profile was established that had not been described before. 
Publications describing this condition were met with 
praise (and sometimes rejection) by medical experts and 
elicited a sometimes animated response within the gen-
eral public – i.e. by individuals with the described condi-
tions who so far felt neglected by the usual medical ap-
proach. Further elaborations on this condition, mainly by 
Katarzyna Konieczka and Maneli Mozaffarieh, led to the 
introduction of the by now globally established term 
“Flammer syndrome” (FS) [79]. It is the rare case – indeed, 
the very rare case – in medical history that a term named 
after an inventor, first describer or some other form of 
pioneer becomes common while this person is still alive.

FS is defined as a phenotype characterized by the pres-
ence of primary vascular dysregulations together with a 
cluster of symptoms and signs that may occur in healthy 
people as well as people with disease. Typically, the blood 
vessels of the subjects with FS react differently to a num-
ber of stimuli, such as cold, physical, chemical or emo-
tional stress. Nearly all organs, particularly the eye, can be 
involved. Although the syndrome potentially has some 
advantages for the person affected, e.g. less likelihood be-
coming arteriosclerotic, FS contributes to certain diseas-
es, such as normal-tension glaucoma. The syndrome oc-
curs more often in women than in men, in slender people 
more often than in obese subjects, in people with indoor 
rather than outdoor jobs and in academics more often 
than in blue-collar workers. Affected subjects tend to 
have cold extremities, low blood pressure, prolonged 
sleep onset time, shifted circadian rhythm, reduced feel-
ing of thirst, altered drug sensitivity, and increased gen-
eral sensitivity, including pain sensitivity [80–82].

Under Flammer’s leadership, Basel became a land-
mark in ophthalmological education – both for the gen-
eral public and for physicians. Flammer and his co-au-
thors created a book for glaucoma patients as well as for 
medical care providers from non-ophthalmological spe-
cialties that might as well be the most translated source of 
general information on an eye disease ever published. 
Following the first German edition (2000), Glaucoma. A 
Guide for Patients – An Introduction for Care-Provid- 
ers – A quick Reference (its English title) was translated 
over time into almost two dozen languages. It continues 
to be the prime source of profound information on the 
disease for many people all over the world.
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Retinoblastoma and Retinal Imaging: Contributions 
from Lausanne and Berne

The Lausanne eye clinic has been a highly renowned 
center for treating diseases of the posterior segment since 
the days of Jules Gonin whose name the hospital carries 
today. Under the leadership of (as mentioned before) 
Thomas Wolfensberger, director of the Vitreoretinal De-
partment, this tradition lives on. The Jules Gonin Eye 
Hospital has contributed particularly to the astonishing 
turn-around in the prognosis of retinoblastoma. Often a 
death sentence for the afflicted children up to the early 
20th century and then for decades almost invariably treat-
ed by enucleation, not the least thanks to research done 
in Lausanne by Francis Munier and collaborators, retino-
blastoma survival rates and globe salvage rates are high. 
This has been accomplished by the latest therapies that go 
beyond other treatment options like proton beam irra-
diation, in particular by such sophisticated techniques as 
intravitreal chemotherapy and intracameral and intra-ar-
terial chemotherapy. With these therapeutic approaches, 
the prognosis often is excellent even in the challenging 
situation of vitreous seeding of the tumor [83, 84].

The progress in the treatment of diseases of the retina 
and other structures of the posterior segment has been 
made possible by advances in retinal imaging. In Berne, 
the Swiss capital, where the University Eye Clinic is part 
of the Inselspital, an institution of patient care that dates 
back to the 14th century (the first eye clinic in Berne 
opened in 1867), vitreoretinal surgery has been at the cen-
ter of daily clinical practice and scientific endeavors since 
the 1970s. Soon after Sebastian Wolf, who studied medi-
cine at Aachen University and at Harvard Medical School, 
was appointed chair in 2005, imaging techniques in the 
operating rooms were brought to the latest standard and 
a vast amount of scientific literature was contributed by 
Wolf (whose tenure as president of EURETINA from 
2017 through 2019 indicates the reputation he has ac-
quired for the Berne clinic) and his colleagues with an 
emphasis on optical coherence tomography (OCT) which 
is probably the most innovative imaging technique in ear-
ly 21st century ophthalmology [85].

The More Gentle Kind of Surgery: Daniel Mojon 
Introduces MISS

The forum of education for ophthalmologists and phy-
sicians from other specialties was the Ophthalmo-Meet-
ing Basel which under Flammer became one of the most 

distinguished educational meetings in ophthalmology in 
central Europe. Over the years, a number of new innova-
tions and methods were presented here for the first time. 
It might be fitting to conclude this review of Swiss and 
particularly Basel contributions to 21st century ophthal-
mology – which does not claim completeness, the author 
is painfully aware that space made a certain selection nec-
essary and a number of worthy innovators might have 
gone unmentioned – with a new technique unveiled at the 
Basel Ophthalmo-Meeting in 2009. It seems to be a sign of 
the times: interventions will become ever less invasive and 
thus with reduced complication rates and often less dis-
comfort for the patient. Even in a discipline of small inci-
sions, the MISS (minimally invasive strabismus surgery) 
developed and introduced by Daniel Mojon is another 
major step forward. Mojon presented his first results in 
Basel and since then has continuously worked to operate 
on strabismus with only minimal trauma while also devis-
ing less invasive surgical interventions in glaucoma man-
agement. It is a symbol for the ongoing progress in oph-
thalmology – progress to which Swiss physicians, scien-
tists, and innovator will continue to contribute [86–91].
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