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Alois Alzheimer’s 1888
Inaugural Dissertation about
Ceruminal Glands:
An Early Otological Work of the Great Neurologist

Wolf Liibbers, Wolfgang Pirsig and Albert Mudry*

Abstract :

In 1888, Alois Alzheimer presented an inaugural dissertation about ceruminal glands at the Medical Faculty of
Wiirzburg, certainly the first on this topic. The aim of this study is to recall this dissertation. It is completed by a
historical review of the scientific literature on this subject available during Alzheimer’s time. It is a very good exam-
ple of a well conducted acribic research. After a historical introduction, allowing for an overview of the subject and
the preceding research, Alzheimer raised a clear histological question concerning the position of the opening of the
secretory canal of the ceruminal gland, which is different in children and adults. The abilities acquired during this
research certainly played a major role in his further aptitude to study neuropathological histological sections of the
brain and finally describe his eponymous disease. Even if it concerns only a peculiar anatomical detail of the ear, Alz-
heimer’s inaugural dissertation can be considered as a key work in his career, which was the first milestone on the
way to becoming one of the fathers of neuropathology, and the founder of the German school of neuropathology.

“I prefer cancer to Alzheimer’s
disease”. This statement shows the whole
tragedy and the fear of this difficult and se-
vere disease, still without an effective treat-
ment to present day Interestingly, the
famous and highly esteemed neurologist and
psychiatrist Alois Alzheimer (1864-1915) has
scientifically started on a peculiar level to in-
vestigate an anatomical otological detail, be-
fore describing this primary degenerative
dementia in 1906. Since 1910 this illness
bears his name as a well-known eponym on
the suggestion of one of his mentors Emil
Kraepelin (1856-1926) V.
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The aim of this study is to recall Alz-
heimer’s dissertation about ceruminous
glands (CG) presented in 1888 at the Medical
Faculty of Wiirzburg. It is completed by an
historical review of the scientific literature on
this subject available during Alzheimer’s
time. Before Alzheimer, no other dissertation
on this subject was found in the usual univer-
sity libraries. The importance of this 20-page
with two plates work, is not only that it was
the first of its kind but also by the quality of
the expertly executed histological figures, all
of which being hand-drawn by Alzheimer
himself . This early ability and precision of
observation certainly laid the foundations for
Alzheimer’s future works in neuropathology,
conducting him to describe his eponymous
disease.

Abraham Kaau-Boerhaave (1715-
1758) appears to be the first to use the term
glandulae ceruminosae in 1738 ©®. Usually
also named ceruminous glands, CG of the ex-
ternal auditory canal (EAC) are modified apo-
crine glands, mostly found along the entire
circumference of the cartilaginous section of
the EAC. Their number is between 1000 and
2000 @, They lie in the middle and lower
third of the dermis and range in size from 0.5
to 2 mm. Like the sebaceous glands, they
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form a local outgrowth from the outer root
sheath of the hair follicles, named the apopi-
losebaceous unit ©. CG secret is a part of the
chemical compounds found in the cerumen.

Born on June 14, 1864, Alois Alzhei-
mer was the son of a Royal Bavarian notary
in the small Bavarian town of Marktbreit am
Main, Germany, 30 km away from the Fran-
conian city of Wiirzburg. After starting at the
local school in his place of birth, he attended
the catholic Royal Humanistic Gymnasium in
Aschaffenburg from 1874. In 1883, at the re-
quest of his father, he then went to Berlin to
study medicine. He notably followed lectures
in anatomy with the anatomist and patholo-
gist Heinrich Wilhelm Gottfried von Wald-
eyer Hartz (1836-1921), better known for his
description of the “tonsillar ring” or “lym-
phatic throat ring” in 1884 © later epony-
mously known as Waldeyer’s ring. After only
one semester, he moved to Wiirzburg to fol-
low his studies, where his older brother was
already studying. Engaged in the student
community, he became a member of Corps
Franconia, a color-bearing and fencing stu-
dent association. During a student fencing
bout (Mensur), he got a “threw”, which rea-
ched from the left eyelid over the whole cheek
to the chin (Figure 1). Supposedly, Alzheimer

Fig. 1 Alzheimer’s portrait as student (from
Maurer, 1998)

has since mostly being photographed from
the right ™. During the winter of 1886-1887,
he spent a semester in the Swabian town of
Tubingen. Back again to Wiirzburg to finish
his studies, he began his doctorate at the
Anatomical Institute under Rudolf Albert
von Kolliker (1817-1905), professor of physio-
logy, microscopic and comparative anatomy.
Working in Wiirzburg since 1847, Kolliker
had been particularly concerned with the in-
troduction of microscopic investigations in
anatomy, and supported numerous doctoral
dissertations on anatomical-histological ques-
tions. Alfonso Corti (1822-1876), who epony-
mously gave his name to the receptor area of
the inner ear, was also one of Kélliker’s assis-
tants. Before being able to receive a medical
state-degree, it was necessary to defend an in-
augural dissertation, thus explaining why the
dissertation’s work was conducted during the
medical studies and presented before the
final examination, that Alzheimer passed
with ease on June 4th 1888, at the age of 24.
The inaugural dissertation presented bears
the title of Uber die Ohrenschmalzdriisen
(About ceruminous glands) (Figure 2) ®. The
necessary histological examinations were car-
ried out by Alzheimer at the Institute of Mi-
croscopic Anatomy at Wiirzburg, whereby the
transfer of the topic and the actual supervi-
sion of the dissertation were carried out by
Philipp Stohr (1849-1911), Professor of ana-
tomy and head of the Anatomical Depart-
ment since 1882. His well-known textbook of
histology was continued until 1965 in the
30th edition. Alzheimer’s thesis was also pu-
blished separately in the Transactions of the
Physical and Medical Society at Wiirzburg ©.
This other printing in a reputed journal sup-
ported the importance of Alzheimer “s disser-
tation for general science at that time.

The first two pages of Alzheimer’s
dissertation deal with the history of the pre-
ceding descriptions of CG. They give a good
idea of the research, precision and new de-
tails described by Alzheimer. These two pages
are studied here in more detail and enlarged
with new documents. Even if cerumen was
known from time immemorial, its clear origin
was not defined. For some anatomists, such
as Jacopo Berengario da Carpi (1460-1530) 19
or Guilio Casserio (1561-1616) 'V, it was the
result of a depuration of the brain, such as all
the various secretions of the ear found in pa-
thological cases, concept already mentioned
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Fig. 2 Alzheimer’s inaugural dissertation title

by the Hippocratic school in the 5-4th centu-
ries BC 2, It is only in 1661, that Niels Sten-
son (1638-1682), also known as Steno,
mentioned for the first time the presence of
glands in the EAC, being not sure if the ceru-
men originated from them. One year later, he
described them with much more detail. He
emphasized that demonstration of these
glands was not easy. They were to be found
between the cartilage and skin of the EAC:
“Concerning the glandulous flesh present in
the EAC, between the cartilage and the skin,
this is not so obvious; the color of the ceru-
men seems to indicate another origin.” (13)
Some 20 years later, Guichard Joseph Duver-
ney (1648-1730) mentioned these tiny, yello-
wish structures, buried in the skin of the

EAC, with the following words: “This skin [..]
is strewn with an infinite number of small
yellowish glands, tending towards an oval
shape, which lie under this skin, and are so-
mewhat depressed into its thickness. Each
gland has a small duct, which opens into the
cavity of the canal [i.e. EAC] among the little
hairs with which it is lined: these are the
small ducts which emit that thick, glutinous,
yellow humor [matter], which is commonly
found in the canal of the ear [i.e. EAC].” %
These glands were responsible for the secre-
tion of cerumen. Antonio Maria Valsalva
(1665-1723) completed this description in
1704, in explaining that these glands found
in a kind of reticular fibrous tissue “may pos-
sess particular excretory canals correspon-
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ding to the skin foramina” %, About twenty
years later, Jean Palfyn (1650-1730) wrote
that the glands in the skin of the EAC, named
“small glands”, differed structurally from the
other skin glands, being yellowish and oval
with a small excretory vessel 9. It took many
years to demonstrate that, in fact two types
of glands were found in the external ear, CG
and sebaceous glands. John Cunningham
Saunders (1773-1810) wrote in 1806: “The
skin of the auricle, and that of the meatus ex-
ternus [i.e. EAC], are both perforated with
numerous small holes, the orifices of sebace-
ous follicles in the former, in the latter of the
ceruminous ducts. The ceruminous glands
themselves are placed exteriorly to the cutis
of the meatus externus, in the interstices of
a reticular membrane. They are about the
size of millet seed, approach to a spherical or
elliptical form, and are tinged of a slight yel-
low by the cerumen which they contain. Each
little gland sends a small duct, that opens in
the meatus externus, and discharges the ce-
rumen, which is there found.” @” Progressi-
vely, it was clearly established that in the
EAC, ceruminous and sebaceous glands were
found but their relations were discussed. In
short, for Emil Huschke (1787-1858) and
other colleagues, the ceruminous glands were
the result of a transformation of the sebace-
ous glands in the EAC ®®, For Kélliker 1 and
later Heinrich Auspritz (1835-1886) 2, they
were two different types of glands, and the ce-
ruminous glands, because of their spiral
shape form, had a relation with the sweat
glands in the EAC. Cerumen was, in fact
more a secretion from the sebaceous glands
than from the ceruminous ones. Joseph
Toynbee (1815-1866) shared the same opi-
nion @V as Salomon Stricker (1834-1898) who
wrote: “The ceruminous glands resemble the
sweat glands, not only in the time and man-
ner of their development, but also in their ex-
ternal form and their minute histology; this
is also true of the contents of the ceruminous
glands, so far as the microscope allows us to
judge, the only difference being that in ceru-
men masses often very fine corpuscules of co-
loring matter are found.” #?

Other anatomists began to describe
in detail the fine histological structures of
these various glands and the surrounding
hair follicles, notably where the excretory
canal of the glands exactly emerge in the
EAC. It enlarged the problematic discussions

and opened new ones between the anatomists
of the second part of the 19th century. It cer-
tainly conducted to Alzheimer’s dissertation.
In his mentor’s histological textbook, publis-
hed in 1887, the “coil-glands [Kn&ueldrii-
sen]”, i.e. the ceruminous glands, were
described as follows: “In some respects, these
glands correspond with the ordinary larger
coil-glands (sweat glands) of the skin; like
these, they possess an excretory duct, lined
by several layers of epithelial cells; the tubu-
les of the coil contain a simple layer of cubical
glandular cells, resting on smooth muscular
fibers and a conspicious membrana propria
externally; they differ from the sweat glands
by the very wide lumen of the coiled tubule,
that especially in adults [...] The excretory
ducts are narrow, and open in the hair folli-
cles.” @ Stohr accompanied his text with a
drawing of the gland, drawing which remai-
ned the same, at least, until the first English
edition in 1896 (Figure 3) ?¥.

Alzheimer’s real task was to answer
the question, not conclusively clarified by his
predecessors and colleagues, where the excre-
tory canal of the CG ended, whether in the
hair follicles, or in the free skin of the EAC.
According to his histological investigations of
six adults and three small children, Alzhei-
mer came to the following conclusions:

“1. The ceruminous glands are produced by
the growth of the outer root sheath of the hair
follicle.

2. They open in the hair follicles in the
newborn. However, the opening slowly and

Epidermis,

Hair-fo]licle.

Corlum,

Excretory duct.

New hair.

Coil of ceruminous |
gland.

Fig. 3 Stohr’s drawing of the ceru-
minous gland
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hazel, house mouse and gui-

Taf 1 nea pig). He notably compa-

Fig i

red the inflorescences of
minor and morbid glands of
the eyelids and the axillary
sweat glands. He pointed out
the functional and histologi-
cal similarity of sweat and
scent glands.

Oskar Wagener
(1878-1942) later repeated
these investigations again
and unequivocally stated that
“the ceruminous glands,
named coil-glands do not pro-
duce the ceruminous fat, but
the sebaceous glands of the
EAC.” @5

Alzheimer added
some comments about the old
idea that cerumen was a
waste product of brain acti-
vity and confronted his own
investigations on the compo-
sition of the cerumen. It “con-
sists essentially of numerous
fat granules and yellowish-
brownish irregular crumbs,
as well as fat cells filled with
potassium salt, undoubtedly
derived  from  sebaceous
glands, and by accidental con-
striction of epidermis and

Fig.T

Loth o Fstmung Wyrsbars

Fig. 4 Plate I of Alzheimer’s dissertation

gradually become higher in the hair follicle,
in order to usually end up in the adult skin
on the free skin surface. Some will remain to
the old relationship.”

Alzheimer confirmed that the “ceru-
minous glands” are effectively glandular
glands, and they consist of a more or less dee-
ply subcutaneous gland, an excretory duct
and a funnel-shaped opening, the “Alzhei-
mer’s terminal funnel [sic] (Alsheimers Ter-
minaltrichter)” @». He is also extensively
devoted to the epithelial lining, muscular and
nervous supply. Even more, he performed nu-
merous other histological studies and re-
searches on various mammals (cattle, sheep,
pig, goat, roe deer, dog, cat, bats, mole, rabbit,

hair.” To support his research
and demonstrate the exact
place of the opening of the ex-
cretory duct of the cerumi-
nous glands, Alzheimer completed his text by
two hand-drawn plates of histological prepa-
rations.

The first plate presents seven draw-
ings of histological cuts of the skin of the car-
tilaginous part of the EAC with the nearly
whole glands (Figure 4).

The second plate added seven other
drawings detailing the fine cellular structures
of the different parts of the glands (Figure
5,p.168).

Very quickly, these new observations
were integrated in the classical histological
and otological textbooks, such as the one pu-
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Blau (1848-1921) gave a 4-page comment on
Alzheimer’s work in 1890 ?®_ and Hermann
Schwartze (1837-1910) added a drawing re-
ferring to it in 1892 (Figure 6) @¥. Very quickly,
the name of Alzheimer disappeared from the
usual histological and otological textbooks,
but his description remained.

Shortly after his state exams Alzhei-
mer worked a short time at the Histological
Institute of the University of Wiirzburg. Af-
terwards, he went on a journey with a “men-
tally ill lady” for a few months as personal
physician. He then took a position as assis-
tant physician in Frankfurt am Main at the
“Municipal Asylum for the insane and epilep-
tic [Stadtische Anstalt fiir Irre und Epilepti-
sche]”. This clinic was founded by the
psychiatrist Heinrich Hoffmann (1809-1894),
author of the famous book for children
Shockheaded Peter (Der Struwelpeter). Emil
Sioli (1852-1922) succeeded him and from his
arrival headed the institution. Alzheimer
quickly became friend with his senior physi-
cian and later best man Franz Nissl (1860-
1919), who was also very interested in
histological research (Nissl-staining method
with aniline based cresyl violet to enlighten
nervous structures). They published many
histological texts together. With Sioli and

Fig. 5 Plate II of Alzheimer’s dissertation

blished by Adam Politzer (1835-1920) one
year later. Interestingly, he does not refer to
Alzheimer, but to his mentor Stohr: “The se-
baceous glands discharge for the most part la-
terally into the hair follicles, less frequently
on the surface of the cutis. Below the layer of
the hair follicles there lie, in the subcutane-
ous connective tissue, rolled up like a ball, the
ceruminous glands, resembling the sweat
glands [...]. Their excretory ducts are narrow,
and open, according to Stohr, in children la-
terally into the hair follicles, in adults on the
surface of the meatus, close to the hair folli-
cles.” 29 It is still common and typical today
that mentors publish the results of the work
of their doctorates under their own name.
Neverthelgss’ POlleer mentioned AthE} ) Fig. 6 Schwartze’s drawing of the ceruminous
mer’s thesis in his history of otology . Louis gland, A adult, B child
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Nissl, Alzheimer transformed the Frankfurt
Asylum into a state of the art mental health
care facility. He was very versatile in his re-
search and interested himself in various to-
pics and general paralysis was one of his main
research domains. During this time, Alzhei-
mer also studied in great detail a demented
patient admitted to the Asylum in 1901 and
named Auguste D. She had a striking cluster
of symptoms that included reduced compre-
hension and memory, as well as aphasia, dis-
orientation, unpredictable behavior, paranoia,
auditory hallucinations, and pronounced psy-
chosocial impairment ©¥. In 1903, he left
Frankfurt to become a scientific assistant of
Kraepelin in Heidelberg, whom he then follo-
wed without any payment to the Royal Psy-
chiatric Clinic at Munich . There he also
directed the Neuroanatomical Laboratory,
which soon became an important internatio-
nal center for brain research. In 1904 he re-
ceived his title ‘Privatdozent’ in Munich from
the Ludwig Maximilian University on the
basis of his habilitation thesis Histological
studies on the differential diagnosis of pro-
gressive paralysis (Histologische Studien zur
Differentialdiagnose der progressiven Para-
lyse) @V, Based on research initiated in
Frankfurt, the work meticulously detailed
the microscopic pathology of the cerebral cor-
tex in general paresis. It was considered as an
extraordinary achievement in neuropatholo-
gical knowledge ©?. In 1906 his highly de-
mented patient Auguste D. died in Frankfurt.
In the brain section, which Alzheimer perso-
nally performed in Munich, he discovered the
plaque-like brain changes, which today are
regarded as characteristic of the disease
named after him. He quickly presented his
histological discoveries related to the symp-
tomatology of Auguste D. at a congress in T1-
bingen (November 3,1906). His lecture was
entitled On a peculiar disease process of the
cerebral cortex (Uber eine eigenartige Er-
krankung der Hirnrinde) ¢¥. Alzheimer was
very disappointed that there was no response
or discussion after his lecture at this con-
gress. Disturbing the psychiatric world, it
took one year for the publication of the full
report ©?, In 1906, Alzheimer also became
Head of the Royal Psychiatric Clinic at Mu-
nich. Six years later he moved to Breslau Uni-
versity as Ordinarius for neurology and
psychiatry. Alzheimer died December 15,
1915, at the age of 51 from renal and respira-
tory failure.

Until the second part of the 20th cen-
tury, Alzheimer’s disease was regarded as
rare, confined to young patients and conside-
red to play only a minor role in neurology and
psychiatry. At the same time, senile dementia
was variously considered as an exaggerated
aging due to atherosclerotic changes in the
brain. Since clinicopathological studies have
clarified that Alzheimer’s disease and senile
dementia are part of the same spectrum of
disease, Alzheimer was then linked to the
most common cause of dementia.

Today, Alzheimer is a worldwide
known eponymous name, but his inaugural
otological dissertation disappeared into the
darkness of medicine. CG were never a fasci-
nating subject of research. In a PubMed se-
arch (June 26, 2017), ceruminous glands gave
10 items and ceruminous glands, 110 items.
On the contrary, Alzheimer was associated
with 92114 items! Alzheimer and ceruminous
glands together gave no item.

Even short in its number of pages,
Alzheimer’s dissertation is a very good exam-
ple of a good conducted acribic research. After
a historical introduction, allowing an over-
view of the subject and the preceding re-
search, Alzheimer raised a clear histological
question concerning the position of the ope-
ning of the secretory canal of the CG. It con-
ducted him to prepare, study and evaluate
hundreds of histological sections in children
and adults to be finally able to give a clear
answer. The abilities acquired during this re-
search certainly played a major role in his
further aptitude to study neuropathological
histological sections of the brain and finally
describe his eponymous disease. In 1924,
Kraepelin said of him: “Alzheimer wanted to
help psychiatry with the microscope” ™. At
the same time other colleagues spoke of the
“physician of insane with the microscope” ™.

Even if it concerns only a peculiar
but important anatomical detail of the EAC,
Alzheimer’s inaugural dissertation can be
considered as a key work in his career, which
was the first milestone on the way to become
one of the fathers of neuropathology, and the
founder of the German school of neuropatho-

logy .
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