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Eine kritische Besprechung des Neurologen
Sigmund Freud über die �Anleitung beim
Studium des Baues der nervösen Centralorgane�
(1888) von Heinrich Obersteiner

Zusammenfassung. Im Jahre 1888 fasste der österreichische
Neuroanatom Heinrich Obersteiner, Gründer des Wiener Neu-
rologischen Institutes, die damals aktuellsten Kenntnisse zusam-
men und bezog seine eigenen Forschungsergebnisse über die
normale und pathologische Anatomie desmenschlichen Nerven-
systems ein, indem er seine �Anleitung beim Studium des Baues
der nervösen Centralorgane im gesunden und kranken Zustande�
veröffentlichte. Das Buch wurde weltweit zur �Bibel für Gener-
ationen von angehenden Neurologen� und übte einen entschei-
denden Einfluss auf die folgende Entwicklung der Neurologie als
eigenständige medizinische Wissenschaft. In seiner frühen Kar-
riere als Neuroanatom erstellte Sigmund Freud eine literarische
Anzeige über das Obersteiner�sche Lehrbuch, die in der Wiener
Medizinischen Wochenschrift erschien. Jene Anzeige wurde je-
doch nicht in der �Standard Edition of the Complete Psychological
Works� eingeschlossen. Durch die vorliegende Arbeit wird nun
eine englische Übersetzung der Freud�schen Besprechung zur
Verfügung gestellt; dazu wird der historische Rahmen vorgeführt,
vor allem hinsichtlich des Einflusses von Theodor Meynert auf
seine hervorragenden Studenten Freud und Obersteiner.

Schlüsselwörter: Menschliches Zentralnervensystem, Heinrich
Obersteiner (1847–1922), Sigmund Freud (1856–1939), Theodor
Meynert (1833–1892), Geschichte der Neurowissenschaften

Summary. In 1888, the Austrian neuroanatomist Heinrich
Obersteiner, founder of Vienna�s Neurological Institute, pub-

lished his �Introduction to the Study of the Structure of the Central
Nervous Organs in Health and Disease�, a fundamental textbook
in which he summarised the state-of-the-art knowledge available
then on the normal and pathological anatomy of the human
nervous system, incorporating many of his original research
findings. The book became �the Bible for generations of budding
neurologists� worldwide and was crucial for the eventual devel-
opment of neurology as an independent medical discipline. In his
early career as a neuroanatomist, Sigmund Freud wrote a review
of Obersteiner�s book for theWiener Medizinische Wochenschrift.
That review was not included in the �Standard Edition of the
Complete Psychological Works�. The present article provides an
English translation of Freud�s review and further discusses its
historical context, especially regarding the influence of Theodor
Meynert on his two illustrious students, Freud and Obersteiner.

Key words: Human brain structure, Heinrich Obersteiner
(1847–1922), Sigmund Freud (1856–1939), Theodor Meynert
(1833–1892), history of neuroscience

Introduction

Heinrich Obersteiner (1847–1922), the founder of
Vienna�s Neurological Institute, and Sigmund Freud
(1856–1939), the acknowledged father of psychoanaly-
sis, both began their research careers as medical stu-
dents in the neurohistology laboratory of Vienna
University�s Physiological Institute, headed by Ernst
Wilhelm von Brücke (1819–1892). Obersteiner entered
university in 1865 and graduated in 1870; Freud entered
in 1873 and graduated in 1881. In 1897, both Oberstei-
ner and Freud served on the editorial board of Karger�s
Jahresbericht über die Leistungen und Fortschritte auf
dem Gebiete vom Neurologie und Psychiatrie (�Annual
Report on the Accomplishments and Progress in the
Fields of Neurology and Psychiatry�) under the general
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editorship of the Berlin neuropsychiatrist Emanuel
Mendel (1839–1907) [1].

Obersteiner was born in Vienna into a family of
physicians on 13 November 1847; he died in Vienna on
19 November 1922. His first publication, as a 20-year-
old medical student, was �On the development and
growth of the tendon� [2]. (Ten years later, Freud�s first
publication appeared, �On the origin of the dorsal
spinal roots in the Petromyzon� [3], written as a 21-
year-old medical student.) Obersteiner became Dozent
in 1873, Extraordinarius in 1880, Ordinarius in 1898
and Hofrat in 1906; he was also awarded an honorary
doctorate from Oxford University [4, 5]. In 1882, with a
generous personal donation of half a million crowns
accepted by the Austrian Ministry of Culture, he
founded the �University Institute for the Anatomy and
Physiology of the CNS� (renamed the �Neurological
Institute� in 1900), the world�s first interdisciplinary
brain research centre and served as its first director
until his retirement in 1919 [4, 6]. He was succeeded by
Otto Marburg (1874–1948) [7]. His contributions to
neurology are diverse and include studies on progres-
sive paresis, epilepsy, allochiria, intoxication psychoses

and spinal anatomy, as well as comparative studies of
the anatomy of the elephant, whale and human cere-
bellum. A true Künstlerarzt, Obersteiner was a gifted
musician, exceedingly fond of the classical repertoire,
and conducted the Wiener €Arzte-Orchester [8, 9].

In 1888, Obersteiner published the first edition of
his �Introduction to the Study of the Structure of the
Central Nervous Organs in Health and Disease� in
German [10]. This book went through four further
German editions over the following 25 years; it was
twice translated into English (Fig. 1) and Russian, as
well as into French and Italian [11–13]. Obersteiner
largely relied on his own research findings for the book,
integrating many original observations into the subject
matter with a remarkable modesty, and his character-
istic tendency for �objectification� and anonymity [5,
14]. Otto Marburg remarked that �it is always the dis-
advantage of a textbook, whereby the author�s own
research can become lost, and one might hardly ap-
preciate how many of his own new findings that book
contains� [5], �that it would be difficult to list singly� [4].

This textbook [10] represents one of the first com-
prehensive works on the normal and pathological

Fig. 1: Title page of the 1890 English version of Obersteiner�s textbook [12], left (author�s archive). Heinrich Obersteiner�s marble bust, right, decorating the
Arkadenhof at the University of Vienna (photo by one of the authors, July 2006). The bust was initially located at the Neurological Institute on Schwarzspa-
nierstrasse, having been unveiled on 23 November 1907 during the silver anniversary celebrations for the Institute�s creation in 1882 [15]
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anatomy of the nervous system with functional correla-
tions, which established the new field of basic and
clinical neuromorphology [14]. It was a systematically
presented syllabus of all the organic knowledge on the
subject. It was the first time that an attempt was made
to sum up all the state-of-the-art knowledge at the
time that was necessary to logically study the brain and
spinal cord, including techniques, cells, individual
brain provinces, macroscopic and microscopic aspects
and a review of pathways. He managed to present, with
clarity and simplicity, material on each theme that had
been considered unapproachable until then [6]. For the
first time, brain research was treated as a branch of
medicine, a fact of crucial importance for the eventual
development of neurology as a medical discipline. Its
tremendous educational and publishing success was so
appreciated that it truly became, according to Marburg,
�the textbook of the entire neurological world� [5, 15].

Obersteiner was amost influential neurologist. He
was called the �unequalled master of theoretical
neurology� by Otto Marburg [4], the �grand master of
neuroanatomy and neuropathology� by Erwin Stransky
[16], the �patriarch of neurology� by Franz Seitelberger
[5] and �magister magistrorum� by Alfred Schick [9].
Numerous important neurologists from the European
North and South and Asia and the Americas, of diverse

nationalities and faiths, who shared a common interest
in scientific and cultural exploration, were trained at
the Obersteiner Institute. They include Ariëns Kappers,
Bailey, Campbell, von Economo, von Frankl-Hochwart,
Hunt, Karplus, Koskinas, Marburg, Neuburger, Pollak,
Redlich, Spiegel, Stengel, Stransky and Tsiminakis
[5, 17]. The students were cognisant of their mentor�s
impact: �He has given usmore than life; he has given us
a world of the spirit that nourishes life� [4].

In 1903, 50 high-ranking scholars, including Ari-
ëns Kappers, Bekhterev, Cajal, Déjerine, Edinger,
Flechsig, van Gehuchten, Golgi, His, von Lenhossék,
Mingazzini, von Monakow, Obersteiner, Raymond,
Retzius, Sherrington, Waldeyer and Weigert, banded
together to found the Brain Commission, the first in-
ternational neuroscience organisation and forerunner
of IBRO, the International Brain Research Organisation
[18]. Waldeyer served as president from 1904 until the
end of the Commission�s existence in 1914 with the
outbreak of World War I [19, 20], while Obersteiner
served as the Commission�s first vice president [14, 21].

In his early career in neuroanatomy, neuropathol-
ogy and clinical neurology [22, 23], Freud regularly
reviewed neuropsychiatric articles and books for med-
ical journals. Between 1887 and 1893, he published
over a dozen such reviews of neurological and

Fig. 2: Freud�s review of the first German edition of Obersteiner�s textbook [26], left. Detail of a photo, right, with a joint appearance of Heinrich Obersteiner and
Sigmund Freud as participants of the 66th General Meeting of the German Natural Scientists and Physicians on Psychiatry and Neurology held in Vienna on
24–30 September 1894. A keynote address at that meeting was given by the Swiss Professor Auguste Forel under the title �Brain and Mind� [65]. Front row,
seated, left to right: Constantin von Monakow, Karl Ludwig Kahlbaum, Richard von Krafft-Ebing, Friedrich Jolly, Gabriel Anton, Heinrich Obersteiner, Salomon
Stricker. Second row, standing: Sigmund Freud (third from right), with Olga von Leonowa and Auguste Forel to his left. Third row: Alois Alzheimer and Emanuel
Mendel (second and third from left), Lothar von Frankl-Hochwart (third from right). Back row: Julius Wagner von Jauregg (third from right). Picture taken at the
Arkadenhof of the University (credit: Sigmund Freud Museum, London; reproduced with permission)
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neuroanatomical articles by prominent authors,
including Bekhterev, Danilewsky, Mingazzini, Pal,
Schaffer and Ziehen. Solms [24] generated an English
translation of a previously unknown review by Freud,
which focused on a monograph written by the versatile
Obersteiner on hypnotism; this review represents one
of Freud�s earliest published references on the subject.
Obersteiner was one of the neurologists who called
attention to the experiences of Freud and Josef Breuer
in hypnosis [9]. On the other hand, Freud [25] credits
Obersteiner as the first to give an impetus to the scien-
tific study of hypnosis.

Two other book reviews by Freud concerned ana-
tomical works: the textbook on the central nervous
system by Obersteiner [26] (Fig. 2), and the atlas of the
human brain by the Polish neurologist Edward Flatau
[27, 28] (Fig. 3). These two reviews were omitted by
Freud from the bibliographical abstract of publications
that he had compiled for his promotion dossier in May
1897, and were thus not included in the �Standard

Edition of the Complete Psychological Works� [29] ei-
ther. They are listed, respectively, as works �1887e� and
�1894b� in the updated Ausgewählte Bibliographie by
the Freud Museum in Vienna (http://www.freud-
museum.at/cms/online/freud/themen/biblio.htm).

An English translation of Freud�s critique [26] of
Obersteiner�s neuroanatomy follows (Fig. 2). The re-
view of Flatau�s atlas [28] has been already presented
[30].

It is of interest to note that Freud�s review is dated
1887 [26] whereas Obersteiner�s book is dated 1888 [10],
giving the impression that the critique might have
preceded the book. The fact is that Freud�s article
[26] was published in issue 50 of volume 37 of the
Wiener Medizinische Wochenschrift, i.e. in the second
week of December 1887. Whereas Toeplitz & Deuticke,
the book publisher, printed 1888 on the title page,
Obersteiner�s Vorwort is actually dated as October
1887. Even today, when a book is technically due to
appear in print towards the end of a particular year, a
publisher may sometimes indicate the new (upcoming)
year as the year of publication.

The Review by Freud

The last three years have given us three accounts
of the knowledge of brain structure, whereby a didactic
intent immediately becomes evident. The first of them,
Edinger�s Zehn Vorlesungen über den Bau der nervösen
Centralorgane (�Ten Lectures on the Structure of the
Central Nervous Organs� [31]) is a short but successful
attempt that highlights all those aspects of the anatomy
of the brain that presently apply to its physiology and
pathology, considerably relying upon results obtained
through the use of Flechsig�s method (study of fibre
pathways in the forebrain). The second work, the Traité
élémentaire d�anatomie médicale du système nerveux
(�Elementary Textbook of Medical Anatomy of the
Nervous System� [32]) by Féré, an adjunct at La Salp-
êtrière, is worthwhile insofar as it combines the clinical
and pathological-anatomical findings of the school of
Charcot, but it does not address the finer structure of
the brain and the course of its fibres.

On the contrary, the new book by Obersteiner
reviewed here can be described, as far as it goes, as
themost reliable and complete of these new accounts of
brain structure. Its comprehensiveness, clear layout
and impartial approach allow one to express the expec-
tation that this work will become, in due course, a
reliable guide for anyone seeking to acquire a good
anatomical understanding of the nervous system.

Fig. 3: Obersteiner�s personal copy of the 1899 �Microscopic Supplement�
to Edward Flatau�s atlas of the human brain [1] (author�s archive)
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It would be appropriate to offer medical readers a
better characterisation of this valuable book by means
of some general remarks and a closer look at its con-
tents. The first section deals with technical methods of
studying brain anatomy, as well as various other
sources that the knowledge on brain structure is de-
rived from. In the discussion of the latter (a study of the
incompletely formed and pathologically altered brain,
a comparative-anatomical, experimental-physiological
investigation), one will readily welcome the accompa-
nying critical comments. In particular, the interpreta-
tion of results obtained by the Gudden method
necessitates a critical approach, which researchers
using this specific method do not always use. On the
contrary, Obersteiner, as a general rule, limits himself to
identifying certain points as being questionable instead
of rebutting them, a trend that reveals his great discre-
tion in reaching conclusions about the grand, contested

questions. The second section, which deals with the
morphology of the central nervous system, contains a
large number of new, very good figures presented in
woodcuts and several comments regarding the physio-
logical meaning of the gyri of the cerebral hemispheres.
One needs to emphasise the third section of the book,
which constitutes a description of the histological ele-
ments of the central nervous system in health and in
disease, accompanied by extremely accurate and espe-
cially successful figures. One realises in this, as well as
in the remaining chapters of the book, that the author
carefully avoids mentioning his own name, something
that may not necessarily be praiseworthy. The fourth
section on the finer structure of the spinal cord uses as
an introduction a series of interesting approaches to the
general anatomy of the central nervous system. Here
one finds definitions of terms commonly used in de-
scribing the brain, such as nucleus, root, commissure,

Fig. 4: (A) Transverse brainstem section. Stm stria medullaris; VIIIhmain vestibulocochlear nucleus; IX glossopharyngeal nerve; nIX glossopharyngeal nucleus;
Flp posterior longitudinal fasciculus; Ncti inferior central nucleus. Figure 116 in Obersteiner [10], also selected by the publisher for the promotion prospectus.
Frontal sections through the monkey cerebellum and medulla oblongata (B) and rostral to the thalamus (C). �1.5. H, cerebellar hemisphere; Vrsp, superior
vermis; Ndt, dentate nucleus; Nt, tectal nucleus; Coþ, commissure; V4, fourth ventricle; Crst, restiform body; Py, pyramid; Flp, posterior longitudinal fasciculus;
Ra raphé; No olivary nucleus; VIII, vestibulocochlear nerve; Va ascending root of trigeminal. Na, anterior thalamic nucleus; ust, inferior thalamic peduncle; h,
and o, hemispheric and olfactory portions of anterior commissure. Figures 123 and 131 in Obersteiner [10]
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pathway and the like. What is lacking from the mention
of the �fibre system� are those schematic terms that
should be the most productive for a future presentation
of �general brain anatomy�. Nonetheless, a deeper look
at the scientific ideas that should form the basis of brain
anatomy in the future does not seem to be part of the
plan of Obersteiner�s book, which is defined as an
�Introduction to the study of the central nervous
system�. Thus, attempts for an integrated view of brain
structure, such as the system of Meynert and the
schemes of Luys, Aeby and Flechsig, are dealt with in
a few lines. The fifth section, �a topographic study of the
brain�, addresses the most difficult task of a textbook
such as this, which is the depiction of orientation for the
student, using a series of cross-sections throughout the
brainstem. Figures 110–131 (figs. 118–139 in the English
edition [12], Fig. 4), which accompany the text, are
based on carmine preparations, and therefore show,
first and foremost, the distribution of grey and white
matter, and only secondarily depict the fibre system in

cross-section. In this respect, these figures are less
instructive than they could have been and less infor-
mative than e.g. the figures in the first volume of
Meynert�s Psychiatry [33]. The author was most likely
aware of this, as onemay deduce from the introduction.
He opted, after all, to include in the figures precise
reproductions of preparations that would be readily
available to students. However, the Weigert prepara-
tions of adult human tissue, which depict fibre disposi-
tion in such an excellent way, do not allow for sufficient
magnification to be useful for instructive purposes, and
provide two series of images that would have raised the
cost of the book to inappropriate heights for an educa-
tional text (The figures in Meynert�s Psychiatry [33] are
based on gold preparations, which are well suited for
the demonstration of fibre disposition at low magnifi-
cation). The sixth section contains, under the heading
�Fibre tracts and pathways�, a cohesive presentation of
the previously known fibre pattern and is, accordingly,
mostly based on results of secondary degeneration and

A

B C D

Fig. 5: (A) Nerve cell from the anterior horn of the human spinal cord; a axis-cylinder process; b clump of pigment granules. �100. (B) Pyramidal cell from the
human cerebral cortex. �150. (C) Pyramidal cell from the cerebral cortex. Mercury preparation. �150. Figures 45, 48 and 162 in Obersteiner [10]. (D) The
�fig. 163� in Obersteiner [10] mentioned by Freud [26], showing the cerebral cortex of the frontal lobe with the Weigert method. P, pia mater; 1–5, Meynert�s five
layers; a, layer of superficial connective tissue; b, layer of tangential myelinated fibres; c, deeper part of molecular layer; d, fibre network in small pyramidal layer;
e, outer part of third layer; f, external stripe of Baillarger; g, fibre network of third and fourth layers; h, internal stripe of Baillarger; i, deepest part of fourth and fifth
layers; k, white matter. �50
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incomplete myelination. At present, it is an exceedingly
difficult task to deliver a presentation of this sort. The
material available for this purpose is scanty, leaving big
gaps, even in the chapters that appear to be the most
complete, and a good part of the supposed facts still rely
on the claims of individual researchers. The author,
who was in a position to treat the contents of the other
chapters of the book based on his own experience, has
to appear as a compiler of information in the chapter on
�Fibre tracts and pathways�. However, it is this section
of the book that displays the outstanding manner in
which the author commands thematerial and literature
contained therein. The chapter on fibre tracts and
pathways contains a series of schematic drawings, sev-
eral of which are new, e.g. the scheme of the central
rhinencephalic apparatus and several new images of
the cerebral cortex, e.g. fig. 163 (fig. 176 in the English
edition [12], Fig. 5) (a Weigert preparation of the cortex
of the frontal lobe), which turned out to be very beauti-

ful and instructive. The fact that the section on the
cerebellum is particularly rich (Fig. 6) can be explained
byObersteiner�s long-standing involvement in studying
this part of the brain, which had been essentially ne-
glected since Stilling [34]. (Authors� note: The German
anatomist and surgeon Benedikt Stilling (1810–1879) is
also credited for introducing serial tissue sectioning in
neurohistology [35].) A section on the meninges and
brain vessels concludes this overall splendid and de-
tailed new textbook, which has received a worthy layout
from the publisher.

Dozent Dr. Sigmund Freud

[Introduction to the Study of the Structure of the
Central Nervous Organs in Health and Disease. By Dr.
H. Obersteiner. Toeplitz and Deuticke, Leipzig and
Vienna 1888. (Literary Notices.)]

Comment

The value of Obersteiner�s book largely rests on
his personal observations and numerous original dis-
coveries. In his worldwide famous textbook [16], he set
the foundations for the era of brain research that fol-
lowed. The book is thought to represent his most
valuable work [9], having become �the Bible for gen-
erations of budding neurologists� [8]. In his preface,
Obersteiner [12] notes:

�Some decades ago, our knowledge of the inti-
mate structure of the central nervous system was
still very insufficient – so insufficient, indeed, that
pathology was able to make little use of it. Hence,
we can understand how, of the little that was
known, the practitioners of the time, with very
few exceptions, made use of the most striking
facts only, and had to be content with an extreme
poverty of data.
Since then, however, a succession of distinguished
observers, supported by the improvements made
in methods, have, with surprising rapidity, succes-
sively thrownmore light into the chaos ofmanifold
nerve paths and their nodal points; and therefore,
it had to be acknowledged in practical medicine
that the brain and spinal cord anatomy (until now
so contemptuously set aside), despite their diffi-
culty, are worthy of the most exhaustive consider-
ation. Nay, more, regions which seem to stand far
enough away from nerve-pathology – ophthalmol-
ogy, osteology, and even dermatology – have come
to feel the need of a fundamental orientation of
the central nervous organs.

A B

C D

Fig. 6: (A) Vertical section of normal cerebellar cortex from the lateral surface
of a folium. Carmine stain. �90. (B) Vertical section of the cerebellar cortex
from a case of encephalitis in which the radial fibres of themolecular layer are
distinct, as are the ghost sites of the degenerated Purkinje cells. Some
myelinated fibres remain in the parenchyma between the granule cell layer
and the white matter. Weigert method. �70. Figures 150 and 154 in Ober-
steiner [10]. A Purkinje cell shown in a section vertical to the surface of a
cerebellar folium, viewed at the sagittal (C) and coronal (D) planes. Golgi
method. �120. Figures 151 and 152 in Obersteiner [10]
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In the following pages, I have tried to provide the
student with a trustworthy and reliable guide, with
which, in the absence of any other teacher, hemay
undertake the troublesome journey through the
several regions of the central nervous system . . .

The introduction of patho-anatomical observa-
tions, especially of the pathological changes in the
cells, will prepare the road for the comprehension
of the processes of disease in the central nervous
system . . . I suppose I need not point out that the
presentation of thematerial rests throughout upon
autoptical observations; when facts are stated on
the ground of the observations of other authors,
this is in every case noted . . .�

Fully aware of the value of the recent introduction
of the microtome and the importance of obtaining
serial cross-sections for a mental reconstruction of
anatomical structures towards a better understanding
of the inner structure of the brain, Obersteiner [10]
adopted another innovation in his textbook, i.e. the
paired use of a histological picture on the right half of
the figure of a brain section, and a schematic drawing in
a mirror-image fashion on the left half [35] (Fig. 4).

Waldeyer [36] introduced the term �neuron� and
popularised the neuron theory, largely based on the
histological work of Ramón y Cajal, as well as on the
substantial contributions of Forel, van Gehuchten,
Gowers, His, Kölliker, von Lenhossék, Nansen, Nissl
and Retzius, among others [37].

As a neurohistologist, Freud, with his studies on
the lamprey [3, 38] and the river crayfish [39], became
one of the early protagonists of the neuron theory.
Carhart-Harris and Friston [40] have surmised that
Freudian constructs, such as the primary and second-
ary processes (as functions of the id and the ego,
respectively), have neurobiological substrates, owing
in part to Freud�s schooling in neuroanatomy and
neurology, and the influence of teachers such as Theo-
dor Meynert (1833–1892).

Meynert�s thoughts are systematically exposed by
Obersteiner [10, 12]:

�In formulating his scheme of brain and spinal
cord structure, Meynert [41–43] commences with
the cerebral cortex as being the organ devoted to
conscious processes. All pathways that serve as
media of communication between the cerebral
cortex and the outer world are grouped together
in a chief system. Through the fibres of this
system, sensory images are projected on the per-
ceptive cortex, and, further, not only are the
movements of one�s own body and the source of

the sensations of movement represented in the
brain in the same way as phenomena of the outer
world, but the cortex also, by means of the motor
tracts, reflects outwards again the states of stimu-
lation, information with regard to which is trans-
ferred to it bymeans of sensory nerves. Therefore,
Meynert terms the whole of these conducting
paths as the projection system.�

The distinction of (ascending and descending)
projection fibres (between the spinal cord and the
cerebral cortex) and association fibres (intra- and in-
terhemispheric connections) is regarded as being one
of Meynert�s main contributions to neuroanatomy [35],
the other being the cytoarchitectonics of the cerebral
cortex [44]. Meynert�s quest at interpreting mental phe-
nomena and psychiatric illness on a neuroanatomical
basis justifies his fame during the period of the organic
orientation of psychiatry in Vienna. Together with
Wilhelm Griesinger (1817–1868) of Berlin, Meynert set
the foundations of scientifically oriented psychiatry
[21].

On the opposing views of Golgi and Forel, and
what would eventually become the debate between the
reticular and the neuron theories, Obersteiner [10, 12]
wrote:

�Passing over earlier attempts in this direction, I
shall mention Golgi�s views alone. He distin-
guishes two kinds of nerve cells clearly charac-
terised by their different behaviour under the
corrosive sublimatemethod: (1) nerve cells whose
axis-cylinder processes, although they give off
many lateral branches, pass, without losing their
independence, into myelinated fibres; (the doubt
thrown upon the staining of nerve cells by this
method should be borne in mind); (2) nerve cells,
whose axis-cylinder processes resolve themselves
eventually by frequent division into a network of
fibres. Golgi finds cells of the first category in the
regions in which motor fibres rise; the second
category comprises the cells characteristic of the
centres in which sensory fibres end. He, therefore,
distinguishes the former asmotor, and the latter as
sensory cells. Hence, the curious result is reached
that in the second class of cells, the axis-cylinder
process is not distinguished by the only character
that marks it as an axis-cylinder process, namely,
itsdirectpassage intoanervefibre.Thiswarnsus to
be careful in recognising axis-cylinder processes.
Our concept of the relations of the finest ramifica-
tions of the cell process is in a very unstable
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condition.Themostgenerallyacceptedviewis that
the cell processes break up into fibres that finally
anastomose with the processes of neighbouring
cells in a close felt-work from which, on the other
side, the axis-cylinders of nerve fibres originate.
Every, or almost every, nerve cell is, according to
this view, in uninterrupted continuity with many
others.
Forel�s view of the arrangement of processes is
quite different. He thinks that the processes of
neighbouring cells grasp one another, like the
branches of contiguous trees, without continuity
of substance, but he does not indicate the way in
which he thinks the ends of these branches ter-
minate. From a physiological standpoint, it is not
necessary to exact a direct continuity of cell pro-
cesses. It is quite sufficient for the purposes of the
physiological transference of impulses to imagine
an interlocking of the filaments without continui-
ty; something like the superposition of the spiral
fibre upon the sympathetic cell as described by
Ehrlich. Apart from genetic reasons, the appear-
ances presented in successful sublimate prepara-
tions are rather in favour of the latter theory.
Individual cells with their rich network are
coloured, but no anastomosis between neigh-
bouring cells is shown; (the metallic deposition
does not surround the finest filaments of the
felt-work).�

One notices the objectivity with which Oberstei-
ner reviews the research findings of others. It becomes

clear from the above that the contiguity of nerve cell
processes (Figs. 5 and 7) suggested by Forel seems
more logical than the continuity defended by Golgi.
Thus, Obersteiner clearly verges on �neuronism� three
years before Waldeyer�s publication [36], supporting
Cajal�s doctrine of the neuron.

Cajal is not mentioned in the first edition of the
book [10, 12]. There are nonetheless eleven citations to
the anatomical studies of Freud, including the gold
chloride impregnation modification [45], the histologi-
cal experiments on the lamprey [3, 38] and the river
crayfish [39], the study with Darkschewitsch on the
human restiform body [46] and the origin of the eighth
cranial nerve [47].

In the second edition, Obersteiner [11] cites Cajal�s
new discoveries on the embryonic spinal cord, which

Fig. 7: Sketch showing the homology of �granules� of the olfactory bulb and
retina and the cells of the spinal ganglia. 1 Bipolar cells; 2 plexus of
�molecular� substance; 3 collecting or associating cells. Figure 57 in Ober-
steiner [12], initialled by Alex Hill

Fig. 8: The fifth German edition of Obersteiner�s textbook [58], left, with hand-inscribed dedication to the zoology professor GeorgeHoward Parker (1864–1955)
of Harvard University (author�s archive). Ramón y Cajal�s semidiagrammatic drawing of the cerebellar circuitry in a transverse section of a folium in the
mammalian cerebellum, as adapted byObersteiner, right.A, molecular layer;B, granular layer;C, whitematter; a, Purkinje cells; b, basket cells with their baskets;
d, e, small superficial (stellate) cells of themolecular layer; f, large nerve cells of the granular layer; g, granule cells with their ascending axons bifurcating; h, mossy
fibres; i, cross-section of parallel fibres; j, glial cells of themolecular layer with a tuft;m, glial cells of the granular layer; n, climbing fibres;o, axis cylinder process of
a Purkinje cell with collaterals. Figure 224 in Obersteiner [58]
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would provide evidence for the autonomy of nerve cells
[48].

One should note that the first German edition
of Obersteiner�s textbook [10] came out just before
Cajal became aware of the Golgi method and began
publishing his first studies with it [49–54]. The early
editions of Obersteiner�s book (English translator�s
Preface dated March 1890 [12], Obersteiner�s Vorwort
in the second German edition dated July 1891 [11])
were too early to reflect more than just Cajal�s initial
papers from January [50] and March of 1889 [55]. As
already pointed out, Obersteiner�s insightful com-
ments on continuity versus contact were made three
years before Waldeyer�s 1891 review on the neuron
[36]. In this sense Obersteiner�s conceptual frame-
work arose from the views of Forel against those of
Golgi, as explained earlier, and it would have been
hard for him to remodel it with the revolutionary
new evidence.

Nonetheless, in the subsequent editions [56–58],
Obersteiner expanded the section on the histology of
the nerve cell and made repeated references to Cajal�s
findings. The overall book size was increased from 406
pages and 178 figures (first German edition of 1888 [10])
to 764 pages and 267 figures (fifth German edition of
1912 [58]). While the basic outline in seven chapters
remained the same, the section on the histology of the
nerve cell was doubled. In the third German edition
[56], Obersteiner cited studies published by Cajal in
German, French and Spanish [59–62], and in the fourth
German edition [57] he referred to Cajal�s �Textura del
Sistema Nervioso� [63]. Obersteiner illustrated the mor-
phological properties of neurons and their contiguity
with the use of the Golgi silver method, with special
emphasis on examples from the spinal cord, olfactory
bulb and cerebellar and cerebral cortices. He even used
Cajal�s classic drawing of the cerebellar circuitry (Fig. 8).
Thus, this historic textbook eventually fully built its
histological section on the foundation of the neuron
doctrine.

Later, the neuroanatomical tradition of the
Viennese School, instigated by Theodor Meynert,
saw its continuation in the �Microscopic-Topographic
Atlas of the Human Central Nervous System� by
Obersteiner�s successor Otto Marburg [64] (who used
microphotography for the histological documenta-
tion, thus departing from the older trend of wood-
cuts and lithographs), and even further in the
masterful �Atlas of Cytoarchitectonics of the Adult
Human Cerebral Cortex� by Constantin von Economo
and Georg N. Koskinas [44], younger apprentices of
Obersteiner and Marburg.
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