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UNKNOWN RETINA STUDIES IN 19TH CENTURY POLAND

Short title: Unknown retina studies

Andrzej Grzybowski,? MD, PhD
Abstract

Introduction: Despite political restriction of higher education and scholarly activity in 19th C. Poland,
contributions by Polish ophthalmologists were made.

Methods: This historical study is based on analysis of original 19th century ophthalmologic texts and
other literature of the subject.

Results: This report describes little known advances in retinal physiology and pathology in Poland, as
well as the development of two innovative instruments. In clinical ophthalmology Kramsztyk described
circumpapillary cilioretinal anastomoses in central retinal artery occlusion; Baltaban indicated that there
is no spontaneous pulsation in central retinal vein occlusion; Ziemi ski described independently the in-
teresting patients with Eales' disease; Rumszewicz discussed diagnostic difficulties leading to erroneous
enucleation in retinoblastoma suspected patients. The studies of Nikolski and Dogiel represented the
third earliest good quality fundus photography. Szokalski designed a device for measuring retinal light
sensitivity and Noiszewski an “electrophthalm”, which was supposed to convert the visual stimuli provi-
ded by bright and illuminated objects into tactile ones.

Conclusions: Polish ophthalmologists made interesting observations and innovations in retinology, ho-
wever, much of their work was not known to international ophthalmology because it was not translated

into a foreign language.

Introduction

Events that took place during the
19th century were vital for the development
of modern ophthalmology and for studying
the most important structure responsible for
vision, the retina. The invention of the oph-
thalmoscope by Hermann von Helmholtz in
1850 made it possible to study the anatomy
and pathology of the fundus of the eye. This
boosted the development of ophthalmology in
many countries, including Poland. However,
Poland was not independent at that time as
it was partitioned and occupied by its three
neighbours: Russia, Prussia and Austria. The
two partitions (the First in 1772 and the Se-
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cond in 1793) significantly limited the area of
Poland, however it was the Third Partition of
1795, which extinguished an independent Pol-
and.

Medical studies in Poland have a long
tradition and they date back to the establish-
ment of the Academy of Cracow in 1364. The
Jagiellonian University that was a continua-
tion of the Academy of Cracow was the only
university that was not closed in Poland in
the 19th century. Many foreign researchers
studied and worked at this university. One
such researcher was Johann Nepomuk Rust
(1775-1840), a respected teacher of ophthal-
mic and general surgery, who worked as a
professor of surgery in Cracow in the years
1803-1809. Finally he was given a professor-
ship of surgery at the Berlin University. He
was a tutor of many prominent surgeons
dealing with ophthalmology, including Diffen-
bach and Bierkowski .

Another prominent researcher who
was connected with Cracow was Carl Ferdi-
nand von Graefe, the father of Albrecht. He
was born in Warsaw and studied in Cracow.
In 1822 he was planning to become the head
of the division of surgery in Warsaw @.

However, the situation of all the re-
maining Polish universities was much more



complicated. For instance, the Faculty of Me-
dicine of the Vilnius University (that was
established with a support of Johan Peter
Frank (1745-1821), an outstanding Austrian
physician known for his pioneering works on
hygiene, epidemiology and forensic medicine)
was shut down many times and it was finally
closed by Alexander II, the Tzar of Russia.
Lviv University did not have a medical fa-
culty at that time at all.

In Warsaw, medical studies were ini-
tiated in 1809 in the Academy of Medicine.
However, the Academy was closed after the
November Uprising in 1831 for 26 years.
Next, in 1857 the Academy of Medicine and
Surgery was established, yet it was closed
four years later, after the January Uprising
in 1863. In 1869 the Russians started the
Tzar’s Warsaw University. The official
language of the university was Russian and
its lecturers were Russian. The Tzar’s War-
saw University was composed mainly of Rus-
sian teachers of lesser scientific status, with
the exception of Piotr Nikolsky (known for
his Nikolsky sign distinguishing pemphigus
vulgaris from bullous pemphigoid). This soon
gave the University a reputation of a lower
quality of education, leading most Poles to
study medicine in Dorpat or St Petersburg.
Obviously, this extremely difficult situation
of higher education in Poland had an enor-
mously negative impact on Polish science. In
addition to the fact that the occupying powers
made it impossible to study medicine in Pol-
and, Polish ophthalmology centers were only
allowed to perform clinical work without re-
search or experimental activities.

In spite of such hard conditions, Pol-
ish ophthalmologists still managed to work in
the field and carry out some research. Among
the most prominent ophthalmologists with
most valuable contributions to the field in the
19th century were: Wiktor Szokalski, MD
(1801- 1891) in Warsaw, Antoni Stawikowski,
MD (1796-1870) (J. Beer’s student from
Vienna) and Lucjan Rydel, MD (1838-1895)
(F. Arlt’s student from Vienna) in Cracow,
Bolestaw Wicherkiewicz, MD (1847-1915) in
Poznan and later in Cracow, and Emanuel
Machek, MD (1852-1930) (F. Arlt’s student
from Vienna) in Lviv. Thanks to their consi-
derable achievements in ophthalmology,
these researchers gained high professional
prestige not only in Poland, but also abroad.

They and their students had a decisive influ-
ence on Polish ophthalmology of the period.
Some of their forgotten achievements were
described recently ®. Others, little known be-
cause published only in Polish language, are
brought into international recognition in this
study.

Little known Polish publications in
study of the retina

The political situation of Poland in the 19th
century led to a situation in which many out-
standing works by Polish ophthalmologists
were published only in Polish and never
translated into any other language. As a con-
sequence, their accessibility was restricted
and they were hardly known in international
ophthalmology.

Jézef Majer (1808 — 1899) was a phy-
sician and a physiologist. He was a professor
and a provost of the Jagiellonian University
in Cracow. Majer wrote two exceptionally im-
portant textbooks on the physiology of the
nervous system: The Physiology of the Nerv-
ous System (Warsaw, 1854) and The Physio-
logy of Senses (Cracow — Warsaw, 1857) ¥, In
the second textbook he presented an in-depth
and innovative discussion of different aspects
of retinal activity®. The textbook was highly
valued by most prominent researchers, such
as Jan Ewangelista Purkyné and Napoleon
Cybulski (a famous Polish physiologist and
discoverer of epinephrine).

In 1895 Zygmunt Kramsztyk descri-
bed circumpapillary cilioretinal anastomoses
(the so called Nettleship collaterals) in cen-
tral retinal artery occlusion®. Nettleship was
the first to describe this type of collateral in
1891®, and Kramsztyk’s publication was pro-
bably the second one in the world literature.
Yet, since it was published in Polish only, it
was not available for international ophthal-
mology.

In 1900, Teodor Battaban published a
comprehensive paper on central retinal ar-
tery occlusion'”. Battaban ascribed considera-
ble importance to the pulsation of the venous
and arterial vessels: “Vascular performance
is an incredibly typical symptom when pres-
sure is applied to the eyeball. Therefore, as
small pressure is applied with a finger to the
eyeball proper, first the veins located on the



optic disc begin to pulsate and then the arte-
ries, and again, when pressure increases, the
vessels empty respectively. Pressure on the
eyeball in retinal vein occlusion does not
cause any pulsation in veins and these empty
very unusually. In arteries it is only by app-
lying very strong pressure that it is possible
to cause pulsation. This important symptom
is a necessary and direct follow-up of the cen-
tral vein occlusion and increased arterial
blood pressure.” Baltaban’s observation indi-
cating that there is no spontaneous pulsation
in central retinal vein occlusion and concer-
ning the influence of the eyeball pressure on
veins and arteries pulsation in the eye fundus
were very accurate.

Another Polish researcher and aut-
hor of ophthalmic textbook “Outline of oph-
thalmology” (Warsaw, 1909), Bronistaw
Zieminski, MD (1860-1915), contemporane-
ous with Eales, described the patients with
Eales' disease® independently only a few
years after Eales did®'?. Zieminski discussed
in depth vitreous haemorrhages of unknown
origin in young patients in his paper publis-
hed in 1888®. He presented five cases charac-
terized by a sudden and usually painless
vitreous haemorrhage (with tendencies for
recurring and for bilaterality) in young males
with no history of sexually transmitted disea-
ses nor tuberculosis®. The laboratory tests of
these males were unremarkable, so that dia-
betes and nephritis could be ruled out. Yet,
some vascular dysfunctions were observed: “a
flush in the head (occurring especially after
meals), accompanied by a splitting headache,
and sometimes by a vertigo, and a concurrent
feeling of cold in the upper and lower limbs” ®.
The patients also suffered from constipation
and epistaxis.® The outer appearance of the
eye was unremarkable. The ophthalmoscopic
picture was not clear enough, yet the author
suggested that the haemorrhage originated
from the peripheral parts of the eye fundus
(8). Besides, the retinal vessels (mainly the
venules) showed considerable tortuosity and
thickness in both eyes, especially in the one
affected by the haemorrhage. The retinal ve-
nules were of a dark-red colour. The nearer
the site of the ruptured vessel, the bigger the
tortuosity of the venules could be seen®.

In 1891, Rumszewicz published a
comprehensive and interesting work on the
diagnosis of retinoblastoma?. In the 19th

century the suspicion of retinoblastoma led
to the removal of the eyeball. On the basis of
some foreign studies as well as his own cases,
Rumszewicz described diagnostic difficulties
leading to erroneous enucleation. He advoca-
ted that it was only after the histopathologi-
cal investigations that the final diagnosis of
the cases was possible.

The in vivo anatomical studies were
closely related to the advancement of ocular
fundus photography. Retinal photography
can be dated to the first attempts by Henry
Noyes in 186212). The first publication in Pol-
ish on the subject was a paper by Nikotajew
and Dogiel™®. The paper was written in Pro-
fessor Jan Dogiel’s (1830 — 1905) laboratory
in Kazan. Professor Dogiel was Hermann von
Helmholtz’s student and co-worker, and then
became a famous Polish physiologist and
pharmacologist. In their paper the authors
discussed their first attempts to photograph
the retina in 1897 and provided fundus pictu-
res of cat’s eye?.

The first published report of human
fundus photography was by Jackman and
Webster in 1886%. The image was, however,
quite blurry and it was not possible to discern
any details. The early progress toward better
quality of images was due to works of Howe
15 Barr 1® and Gerhoff'”, however the first
two did not publish their original fundus pho-
tographs. The Gerhoff paper was the first to
present photos allowing analysis of some fun-
dus details, including optic disc and blood
vessels 17, Although some further develop-
ment was reported in the late 19th century
studies by Dimmer and Thorne, the major
studies were published at the beginning of
the 20th century®19,

The studies of Nikolski and Dogiel @,
previously not recognized in historical analy-
sis of this issue®?V, presented a relatively
good quality image of the fundus. Thus, after
Gerhoff and Dimer, it was the third report do-
cumenting good quality fundus photograph.

Scholarly and scientific limitations in
politically non-existent Poland

Only three ophthalmology textbooks were
published in Poland during the 19th century.
Among these three, only one was originally
written in Polish, by Szokalski®?. Wiktor Szo-



kalski, MD (1811-1891) (Fig.1.), one of the
most outstanding Polish ophthalmologists,
presented his doctoral dissertation at the
University of Giessen in Germany (Fig.2).
Then, he worked for many years in France

Fig. 1.
Wiktor Szokalski (1811-1891).

(Library of Dept. of History of Medicine,
Pozna University of Medical Science, Poland).

where he had to retake his final medical exam
in order to practice. Finally, he came back to
Poland and settled in Warsaw, which was
under the Russian rule at that time. There,
he had to sit for his medical examinations for
the third time, because Russians did not ac-
cept his former medical certificates issued in
Germany and in France.

The remaining two textbooks were not writ-
ten by Polish authors but they were transla-
ted into Polish. These were the textbooks by
Louis de Wecker, MD (Fig.3) ?® and Eduard
Meyer, MD (Fig.4) ?*. The books contained a
wide spectrum of knowledge on the retinal
structure and function, yet they were acade-
mic books, rather than scientific monographs.

Polish ophthalmologists were depri-
ved of research tools in basic sciences and car-
rying out any research was hardly possible.
They had to limit their scientific endeavours
to discussing clinical aspects of physiology
and physiopathology of vision. Here, we can
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Fig.2.
Frontpage of Ueber die Empfindungen der farben by
Szokalski, Giessen 1842

(Library of the Poznan Society of Friends of Humanities).

mention Szokalski’s dissertation on the phy-
siology and pathology of colour vision ?» and
Gatezowski’s paper on color vision studies
and their relevance to the diagnosis of eye
diseases 9. In the 19th and the 20th centu-
ries both works were regarded as fundamen-
tal in Poland. Although some theories in
vision physiology and physiopathology were
formulated in Poland at that time, due to the
lack of a strong research background, they
were based on theoretical assumptions and
observations.

Little known inventions of
Polish ophthalmologists

Polish ophthalmologists had some remarka-
ble inventions that, regretfully, have never
been presented abroad, such as a device for
measuring retinal light sensitivity designed
by Szokalski @” and an “electrophthalm” @%
invented by Noiszewski.

In 1864, Szokalski introduced “a device of my
own idea for measuring retinal light sensiti-



Fig.3.

Frontpage of Ophthalmology according to Wecker
transl. by W. Narkiewicz-Jodko & B. Gepner,
1869-1870, Warsaw.

(Library of Dept. of History of Medicine,
Poznan University of Medical Science, Poland).

vity” @7, The device was composed of “a cylin-
drical tube and inserted into it, one on top of
the other, two dark convexo-concave lenses of
uniform thickness. The number of glasses ne-
cessary to completely block ordinary stearic
candle light is a measure of the so-called sen-
sitivity.” @7 Szokalski emphasized the possibi-
lity of applying the device in ophthalmology,
“since in many eye diseases, e.g. night blind-
ness, iritis [it must be a mistake — what is
meant here is retinitis] caused by pigmentosa
(retinitis pigmentosa), etc., the already men-
tioned retinal light sensitivity is reduced,
hence, the doctor may want to learn about the
level of the reduction at different stages of the
disease and its treatment”?®?, It should be
mentioned that the device was a prototype of
the retinal light sensitivity examination per-
formed during the modern static perimetry in
which, apart from the data on the visual area
and its defects, it is possible to obtain some in-
formation on the depth of the scotoma, i.e. the
degree of retinal sensitivity to light stimuli.
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Fig4.

Frontpage of Profesor Meyer’s lecture on eyes
diseases transl. by S. Kosminski, 1875,
Warsaw.

(Library of Dept. of History of Medicine,
Poznan University of Medical Science, Poland).

The second device mentioned above,
the electrophthalm developed by Kazimierz
Noiszewski, MD (1859-1930) (Fig.5), was sup-
posed to convert the visual stimuli provided
by bright and illuminated objects into tactile
ones®®. The method was based on the pro-
perty of selenium to alter the electric current

Fig.5.
Kazimierz
Noiszewski
(1859-1930).

(Library of Dept. of
History of Medicine,
Poznan University
of Medical Science,
Poland).




conductivity under the influence of light. As
a consequence, the electric current was
changed into heat which, in turn, was percei-
ved on the forehead glabella. It was then be-
lieved that the area was incredibly sensitive
to heat and thus capable of sensing changes
in temperature within the range of 0.2°C (29).
Concluding his description, Noiszewski pre-
sented some assumptions that allowed a better
understanding of the potential of the device.
First of all, he explained the basic rule of
work of the device: “the presence of a bright
or illuminated object will be sensed as a sen-
sation of heat or as pressure on the skin”®®,
Second, if it is possible to sense brightness it
must also be possible to sense darkness; “a
dark object placed against a bright back-
ground will be felt as heat and pressure in the
periphery of the perceiving surface and as
their absence in its centre; the image of the
dark object will be negative”®.

Third, it will be possible to determine the dis-
tance of the bright object, e.g. “an expanding
surface of heat sensation, as the bright object
approaches” and the other way round: “an in-
creasing surface of hot sensation, as the
bright object recedes”®®,

Fourth, it will be possible to determine
changes in the location of the object; “a
change in the location of heat sensation to-
wards the right will mean that the object it-
self has been moved towards the left and the
other way round”®®, Noiszewski’s idea was
very original and although it found only some
continuation in practice®”, it surely was pio-
neering.

Conclusions

Polish ophthalmologists made interesting ob-
servations and innovations in retinology. Ho-
wever, much of their work was not known to
international ophthalmology because it was
published only in Polish and not translated
into a foreign language.
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