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1. lntrocluction 

The "lnternationale Hygieneausstellung" became very popular in Europe in the beginning of the twenti­

eth century. For the first time, human specimens were exhibited not only to medical professions, but also 

to the common people. The exhibition combined aesthetic appearance of specimens and scientific 

knowledge. It was closely related to a German anatomist: Carl Werner Spalteholz from Leipzig University. 

Spalteholz was very popular not only to scientists and medical doctors, he also had close relations to artists, 
e.g. to the famous painter and sculptor Max Klinger. Even an anatomical method is connected with his 

name until today. Spalteholz invented a procedure of making biological tissues transparent. Who was 

Spalteholz? Which story can his life teach us today, as we have on-going discussions about anatomy in 

art - or art in anatomy? 

2. Carl Werner Spalteholz - his life as an individual and his friend Max Klinger 

Spalteholz was born in Dresden (Saxony) in 1861. He went to medical school at Leipzig University 

and soon decided to become an anatomist. Spalteholz studied and graduated under the directorship of 

Wilhelm His, a famous anatomist and embryologist. Wilhelm Braune (1831-1892) and the physiologist 

Carl Ludwig (1816-1895) were among his teachers"'· His marriage to Emma Volker left no children. He 
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Figure 1 : Institute of Anatomy, Leipzig, Germany: lecture auditorium 
from Nornberger StraBe (a) and the main building from LiebigstraBe 
(b). Today's anatomy was built in 1956. after the old building was 
devastated in World War II. 

worked at Leipzig Anatomy from 1892-1929 (Fig. 1). 

Despite calls for a full professorship, e.g. in New Orleans he 

never left Leipzig Anatomy except as a military doctor in 

World War I (Fig. 2)131. Later he worked with Carl Rabl 

(1904-1917), Hans Held ( 1899), Hermann Stieve (1918; 

Spanel-Borowski 1998)42' and Herrmann Voss (1926)421. 

Figure 2: I n 1915, Carl Werner Spalteholz 
became general surgeon in command at the 
military hospital of Zwickau soon after World 
War I began. Though being re-appointed to 
Leipzig Anatomy in 1917, Spalteholz remained 
in Zwickau until the end of the war. 

The group of anatomists established a huge 

anatomical collection during this time, including many transparent specimens according to his method. 

Spalteholz was the Custos (collector) of this collection from 1898 on until his retirement in 1929 (Figs. 3 

and 4)'l. Spalteholz lived for one issue: How to combine research and education by means of (transparent) 

specimens. Spalteholz wrote extraordinary textbooks and even won Bruno Heroux'' to do the drawings for 
his books. He was in contact with Emil Abderhalden''· and Matthias Erzberger81• 

Spalteholz kept a close friendship to Max Klinger, who also inspired him for the "Internationale 

1-lygieneausstellung". Spalteholz was a member of the society "Villa Romana" in Berlin, which was a 

Figure 3 : Present teaching collection at Leipzig Anatomy. 
Some Spalteholz specimens remained and a're still used for educational and research purposes. 
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Figure 4 : The Memory of Spalteholz 
a) Painting of Georg Preller of Spalteholz in 1929. The painting 
is located at the conference room at Leipzig Anatomy (Picture 
collection of the Kari·Sudhoff·lnstitut fUr Gesch'1chte der Medizin 
und der Naturwissenschaften, Universitat Leipzig, Germany). 

b) A bust of Spalteholz can also be visited in Leipzig anat· 
omy, created by in the year of his retirement in 1929 

c) The signature of Carl Werner Spalteholz. 

center of art in Germany, greatly influenced by Max Klinger. 

Klinger and Spalteholz had a close personal relation"'· 

Regular meetings were held at Spalteholz' flat at the 

Mozartstralle in Leipzig (Fig. 5), the Klinger vineyard near 

Naumburg, but also at Institute of Anatomy which soon 

became a center of Art and Anatomy. Spalteholz regularly 

held lectures at the "Konigliche Kunstakademie und Kunst­

gewerbeschule Leipzig", later (!918) "Staatliche Akademie 

fiir Graphische Kiinste und Buchgewerbe", or "Hochschule 

fiir Grafik und Buchkunst" (1-IGB). The interest in the 

anatomy of the living was shown early by his first lecture for 

the Venia Legendi (!891 : "Dozen!" or lecturer), "Verbreitung 

und Bedeutung des elastischen Gewebes im Korper" (Distri­

bution and importance of elastic tissue in the body; June 

19"')"'· Spalteholz' friend Max Klinger died 1920 in his 

vineyard. Until Spalteholz' death on January 20'" 1940 in 

Leipzig, he kept in memory their close friendship and their 

common idea of combining art and anatomy45l. 

( 
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Figure 5 : Spalteholz' flat became a popular place for 
students, professors and artists such as Max Klin· 
ger, his close friend. It is still preseved at 
MozartstraBe 21 in Leipzig. 



a) b) 

c) d) 

e) f )  

Figure 6:  Specimens in  Spalteholz technique. In  transparent human specimens, vascular injection was accomplished to show 
arterial vessel distribution in a fetus (a, b) and in an adult hand in different magnifications (c). Using the technique, even nutrient 
arteries of the phalanges of the hand could be depicted (d). Also, massive osseous structures such as the skull base were made 
transparent (e): Here, the carotid siphon is shown, as situated in the cavernous venous sinus. Presently, new developments of 
the Spalteholz technique allow for gaining specimens for histology, e.g. f rom the intestine (f). 
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3. Spalteholz' contribution to science and education 

His doctoral thesis dealt with the distribution of the arteries of the human heart (1886; "Die Anastomosen 

der Arteriae coronariae cordis des Menschen"). He was the first to use histological methods to see such 

structures but was unable to combine his findings of the microscopic with the macroscopic leveP61. Later, 

he transferred his knowledge gained from histological methods for making macroscopic specimens transpar­

ent", the Spalteholz technique. The basic idea was to bleach the specimens by hydrogensuperoxide before 

dehydrating and immersing them in a lightly evaporating medium such as benzene. Then oils were used, 

having a similar refraction index as the specimen tissues. Using his novel method, macroscopic specimens 

could be shown three dimensionally"'·"'·'"· His technique was published in 1911 (Fig. 6a-e)"'"'· At this 

year, the "Anatomische Gesellschaft" (AG) held a meeting at Leipzig anatomy. From the very beginning 

the AG was an international society of anatomists who met in annual. Their lectures and discussions took 

place, using four different languages: German, English, Italian, and French. In 1911, Spalteholz demon­

strated his new technique at the meeting of the AG in Leipzig. Later on, his method was further developed 

in Leipzig to also obtain histology of transparent specimens (Fig. 6!)43>. 
Spalteholz' anatomical atlas was published in Leipzig in three volumes from 1895-1903. During 

Spalteholz' lifetime, 14 editions and 95,000 prints were printed and translated in English, Italian, Russian, 

Spanish, and even Bulgarian"'· Including many very delicate drawings, the atlas somehow became a 

mixture of art and anatomy and was popular to physicians and medical students"'· Bruno !-Ieroux 

approximately painted the 700 drawings of this atlas (BUsing and BUsing 2009)". Heroux also worked for 

Schmaltz's "Atlas der Anatomie des Pferdes"2"·'"· Heroux himself published anatomical paintings from 

1909 on151161, which are on new editions until the late 3QthlGH7>. The Spalteholz atlas took enormous 

financial efforts. Due to the authors' notion, this was also caused by Spalteholz'. perfectionism and due to 

the high clearness and details of schemes, using few colors only (Fig. 7). 
Before Second World War, Leipzig was the center of publishing and printing trades in Germany. More 

than 400 publishing companies were located in the city"'· In 1943 Leipzig anatomy was destroyed by 

allied bombs (Fig. 8). The original plates of Heroux perished together with many transparent specimens. 

The area around the medical quarter and the publishing area were devastated. Soon, the history of 

Spalteholz was forgotten. However, the atlas was published until the late 60's40•41>. 

Figure 7 : Only few of the personal notes of Spalteholz on lectures exist today, such as these sketches about embryology of the 
human face (a, b). 
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4. 1st lnternationale Hygieneausstellung (IHA) and Deutsches Hygiene·Museum Dresden (DH MD) 

Spalteholz research on transparent specimens gave high impact to the German society13>. "Human 

bodies on display" was the motto of a group of scientists, artists, and philosophers3l, as mentioned above. 

This group tried to gain public impact with their idea of "Enlightenment", related to Goethe and Schiller 

and the "Weimaer Klassik"". For "gesundheitliche Aufklarung" (health education) this group was 

supported by the industrial Karl August Lingner'l. Lingner was amazed by Spalteholz and his transparent 

specimens and soon Lingner and Spalteholz became partners. Spalteholz already had a patent and gave a 

license to "Natura Docet" in Naunhof near Leipzig. Friedrich Renk from Halle was the scientific leader 

to follow the idea of "Enlightenment" in the group around Lingner22l. Karl Sudhoff contributed to the 

ideals of "Enlightenment" and humanism also9>. 

Robert Koch, one of the teachers of the famous 

Ogai Mori*2•21l supported the project of Lingner 

and Spalteholz to gain health education as part 

of "Enlightenment" for the public. Franz von 

Stuck gave a symbol: an opened eye (Fig. 9)2l·44l. 

Lingner produced household goods in Dres­

den together with Kraft since 1888, founded a 

chemical laboratory in 1893, and became 

wealthy selling products such as "Odol", a 

famous mouthwash18>. Lingner earned merit 

for his work in the field of public health - he 

founded one of the first German infant clinics 

with physician Schlossman in 1898. In 1900, 

he opened a central office for dental hygiene 

Figure 8 : Old anatomy lecture hall in 1909. Here, Spalteholz held 
some of his anatomy lectures to anatomy and to graduate students. 

and in 1901 a central office for disinfection31l. As a next logical 

step Lingner intended to gain health education. He therefore 

established a world exhibition in hygiene, the "Internationale 

Hygieneausstellung" (IHA). The group around Spalteholz 

accepted Lingner as the main initiator of the IHA in 19l l'l. 

Soon Lingner became the sponsor of the Leipzig laboratory of 

Spalteholz. Up to 14 medical students worked there"l, so Spalte­

holz' director Rabl soon became afraid that Spalteholz may not to 

have enough time for teaching and research at Leipzig Anatomy. 

The main attraction of IHA was the pavilion "Der Mensch". 

More than five million visited this pavilion with the "Spalteholz 

Praparate" (Spalteholz-specimens"). One million Reichsmark 

(RM) profit was gained in 55 weeks*'. 1912, the "Deutschen 

Hygiene-Museum Dresden", DHMD was founded by Lingner. 

Here, hygiene was shown as a science easy to understand for 

everybody. The primum - men - was the focus of DHMD which 

was reached by transparent specimens. Later on, the DHMD 

produced transparent specimens until l97223l. In 1930, a new 

building served as the venue for the second IHA. Here, the main 

attraction was the "Man of Glass", inspired by the transparent 

specimens of Spalteholz, made by Tschackert, who was also 

experienced with transparent specimens working with Spalteholz 

for years"l. Around 4.5 million people went there. The IHA/ 
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Figure 9 : Poster of the "1st lnternationale 
Hygieneausstellung" in Dresden in 1911. The 
exhibition under the leadership of the industrial 
Karl August Lingner became so popular that 
soon in 1912 this temporary exhibition, turned 
into a permanent exhibition at the "Deutsches 
Hygiene-Museum Dresden". Spalteholz speci· 
mens exhibited there served as a public mag·, 
net. 



DI-IMD exhibitions gave inside-view into the human body. Millions of people had seen Spalteholz' 

specimens and called them "Spalteholz Praparate". 

5. The "Natura Docet" company and "Pathoplastisches lnstitut" 

Due to the contract between Spalteholz and Lingner (1909) for the production of "Spalteholz Praparate", 

many body donors were necessary. Their procurement was difficult. Because of the mentioned patent 

rights sold to "Natura Docet" by Spalteholz, court proceedings were performed. 1909 Lingner founded the 

"Pathoplastisches lnstitut" for the production of transparent specimens in Dresden for scientific and 

teaching purposes. ln Leipzig, the production number of transparent specimens was reduced due to a fire 

at Spalteholz' laboratory in December 1910"'· After the great success of the IHA 1911, Lingner and 

Spalteholz made another contract on the production of transparent specimens for the planned "Hygiene 

Museum". He founded the "Centralstelle for Hygiene" in Dresden"'· 1913 the group of Spalteholz and 

Lingner distinguished the transparent specimens for teaching at IHA/DHMD from those for distribution. 

The lab for the production of the specimens called "Pathoplastisches Institut" was soon transformed to a 

limited corporation (GmbH). Because Spalteholz gave license to the "Natura Docet", production and the 

distribution from Dresden was difficult. In, 1913 the dissector (preparatory) Fritz Tschackert was head­

hunted from "Natura Docet". The production in Leipzig was just for anatomical purposes. Starting in 

1916, the Lingner foundation bought partnership interests from "Natura Docet" and transferred the 

company to Dresden. Specimens for teaching were produced by order of the Lingner-foundation, which 

gave them to schools for free. An intension to earn profit was noticed in 192030'. Until 1930, high quality 

in production of teaching aids, museum arts, advertisement and distribution was reached. The production 

of transparent specimens was extended to England 1913. They were produced at Odol Chemikal Works 

London91. 

6. Conclusion and comparison of Spalteholz to recent anatomist with intension to art: Gunther von 

Hagens 

After not even one century, Spalteholz' achievements are .almost forgotten. Another anatomist arouse, 

Gunther von Hagens, which became likewise famous by means of anatomical techniques, which is compa­

rable to the Spalteholz technique; dehydration, and impregnation - but with resin instead of oils, as 

introduced by Spalteholz"'· Von Hagens therefore adapted a known technique using unpolymerized 

resins"' and developed polymerizing resins together with the BASF company. While Spalteholz was 

always a member of an anatomical department (Leipzig), von Hagens left anatomy soon. Maybe this lack 

of personal support is one of the reasons why von Hagens' work is more discussed as a show rather than 

education, while the work of Spalteholz was always attributed to education. Both were involved in special 
institutes: Spalteholz at Lingners' foundations, e.g. "Pathoplastisches Institut", von Hagens at Angelika 

Whallay's "Institute for Plastination"5l. 

So how was their personal intention as regards "Enlightenment"? Enlightenment is a term, which von 

Hagens likewise claims: "Das oberste Ziel der Korperwelten ist die gesundheitliche Aufklarung" ("The 

main target of Body worlds is about enlightenment about health"'"· By touching the corpse, however, 

there is a difference to the "art" of Spalteholz and the group around Lingner: Spalteholz also has shown 

transparent genitals - but without any intension to art but proportion and education. Cadavers shown 

having sexual intercourse, as in von Hagens' exhibitions, are claimed to be art but do not relate to any 
"gesu nd hei tliche A ufkl arung" (http:/ /b logs.lr-port.de/ wp-content/ u ploads/20 I 0/05/P 5273249 .j pg.) 

While Spalteholz' group remained almost anonymous, von Hagens soon became a famous but controversial­

ly discussed person. Yet, von Hagens may be too late to show what others already did as spectacular to 

millions- sex can be seen elsewhere now, in our pornographic time. Specimens posing and looking more 

alive. with glass eyes seem to be education in an entertaining way. Basically this is nothing new to show 
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and discussed likewise20>. Von Hagens' intension is ambiguous 

therefore. Two atlas are made by him from slice plastinates 

which are translated in English. He also wrote a foreword to 

reprints of Vesalius' work46>. Is von Hagens an artist then? To 

the author's notion, an anatomist cannot be an artist. Anatomists 

cannot create art, but just show the art of creation done by 

nature''· Spalteholz tried to show the beauty of the nature, which 

von Hagens claims likewise''·"'· However, the techniques of both 

von Hagens - and Spalteholz can be used for unspectacular 

research. They are continually used and developed internation­

ally. 

The content of anatomy and its ambiguous relation to art is the 

same. Yet, the environment changed: Nowadays we think we are 

modern and progressive. We know more now about our "vehi­

cle", which takes us through our lives: Our human body, shown by 

Spalteholz specimens or by plastinates. But did this knowledge 

really change us? Maybe we still lack of "Aufklarung". This is 

another story told by Goethe and Schiller. A stone located at the 

entrance of the Leipzig anatomy lecture hall states what we always 

should keep in mind when thinking about anatomy, art and its 

Figure 10 : A stone plate located at the NUrn­
berger StraBe entrance of the lecture hall with 
the imprinting: "Anatomia clavis et clavus 
medicinae" ("Anatomy - key and steering 
wheel of medicine"). 

relation to society: "Anatomia clavis et clavus medicinae" - "Anatomy is key and steering wheel of 

medicine" (Fig. 10). 

Notes 

* 1) "Aufktarung" is not really translateable to other languages. An attempt may be the English "reconnais­

sance", ''clarification", "enlightenment" 

* 2 )  Ogai Mod Rintaro studied in Leipzig 1884 as a first year student and thus may have known Spalteholz, which 

worked as an assistant at anatomy since 1885 and graduated there 1886) 

* 3) For the !HA 1930 Willy Petzold 

* 4 ) Pavilion burned 1945 

* 5 )  I RM= 1/0.279g Gold (1914). I Million RM=358.5kg 
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