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Th e past teaches



Jean Casimir Felix Guyon (1831-1920) pioneered the established of 
genitourinary surgery and teaching during fi n de siècle Paris.  He was 
the fi rst surgeon to hold a chair in urology thus making him to many as 
the ‘father of urology’.  His clinics at the Hôpital Necker were a beacon 
of education and innovation known throughout the world.  One of his 
earliest American visitors was Hugh Hampton Young who, in 1896, was 
greatly impressed with not only the instruction at the clinics but a museum 
at Hôpital Necker that Guyon himself had established for urologic history.  
A contemporary wrote that it was from Guyon’s clinics, that “a whole army 
has marched forth like Minerva for benefi cent work.”* He spearheaded the 

establishment of the Association of French Urology (AFU) in 1896 (President 1896-1918) 
which provided the model for the American Urological Association.  Guyon also founded 
the International Society of Urology in 1907 where he intended annual meetings to be 
polylingual, conducted in French, English, German, and Italian.  The fanciful caricature of 
Guyon, by H Frantz in 1908 (inset), depicts the Professor with common tools of the era, 
including male metal and fl exible sounds, a hand-held lithotrite, and olive-tip ureteral 
catheters while the somewhat apprehensive patient awaits.  Today, the Felix Guyon medal 
of the AFU is awarded to that person in any country who has made substantial contributions 
to urology.   We can think of no better individual than Professor Guyon to grace this, the 
fi rst cover of an international journal to explore the history of urology.  The background 
of our cover depicts Guyon’s indispensible nurses in the Cystoscopy Suite at the Hôpital 
Necker as found on a popular postcard of the era. 

*Emile Jeanbreau, MD “The part played by France in the genesis and the progress of urology” In: The Urologic 
and Cutaneous Review, St Louis,  1923, p 377
Image Source: Bibliothèque interuniversitaire de Santé (BIU Santé) reference medchanteclx1911x06x0027

The International Journal of Urologic History (IJUH)  is published twice yearly on line at 
www.ijuh.org.  For article submission, please see instructions to authors at the journal home 
page or on the last page of the fully downloaded issue.
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History is about the future. Some of the most innovative 
urologists in the past three centuries have been 

equally dedicated to the preservation of urologic history 
for perspective, for preservation, and for inspiration.  Felix 
Guyon, who graces this journal’s fi rst cover as the father 
of ‘modern’ urology, also built the fi rst museum dedicated 
to urologic surgery.  Ramon Guiteras was the founder and 
1st President of the American Urologic Association (AUA) 
in 1902 but his 7,700 word Presidential address, the AUA’s 
1st (and longest) Presidential speech, was devoted to a 
summary of the previous 3,000 years of urology.   And 
Hugh Young, the founder of The Journal of Urology, had 
hoped that The Journal would be dedicated as a “meeting 
place” for the “archives of Urology”, placing “historical” 
subjects fi rst in his list.(1)   
 These days, the urologic reader is overwhelmed, 
not just in time management, and fi nding the time for 
reading, but in the shear number of issues, newsletters, 
and social platforms to do so.  In 2020, Scopus listed 
164 peer-reviewed and open access journals within the 
category of urology alone (www.scopus.com).   None 
of these journals is wholly dedicated to urologic history 
and thus the new generation of urologists, our future 
caregivers, may have little knowledge, or access to the 
knowledge, of how urology came to be, what it is, and 
where it is going.  We believe that this new journal may 
go a long way to achieve that end, not only by providing 
the reader with scholarly papers that are both edifying 
and enjoyable, but in providing access to new writers or 
explorers who have discovered something about the past 
that may impact the present and the future of our craft.  
 We are excited to include in this fi rst issue of the 
International Journal of Urologic History (IJUH) nine 
articles which provide unique aspects of urologic history 
writing and which may also serve as a template and 
inspiration for prospective authors.  S Patel, of Chicago, 
provides compelling data demonstrating the knowledge 
gap that inspired the inception of our history journal in 
the fi rst place.(2) Ng et al., from New York, discovered a 
medieval text in that city’s JP Morgan library that depicts 
the convergence of the art of uroscopy with rabbit 
anthropomorphism.(3)  Rempelakos et al., from Greece, 
present their work on how the scourge of syphilis directly 
aff ected some of Europe’s most brilliant composers.(4)  

Wong et al., from New York, analyze whether President 
Andrew Jackson was appropriately billed for urologic care 
in the 1830s.(5)  Saji et al., also from New York, present an 
analysis of the annual addresses of the AUA Presidents 
from 1902-2019.(6)  
 H Lohse, from Germany, and Matluck et al., from 
New York, present what are called ‘oral history’ projects 
in which interviews with persons from urologic history, 
or their descendants, were used as the primary dataset.
(7,8)  H Herr, from New York, presents the heroic and 
pioneering eff orts required for the two fi rst cystectomies 
in the world.(9) Moreland et al., from South Carolina, write 
on the dark history of wartime trophy taking.(10)   Lastly, 
we provide a section termed ‘Locations’ in which a writer 
is invited to share a photodocumentary essay about a 
place in the world that has particular signifi cance in the 
history of our fi eld (p 54).  

John L. Phillips, Editor
REFERENCES
1. Young HH: Foreward. J Urol 1917; 1:1
2. Patel S: A tale of two journals: An analysis of of history 

articles published from 1973-2017. Int J Urol Hist 2021; 
1:3 

3. Ng C, Vaughan ED, Meyerhoff  E: Rabbit Uroscopy and the 
Virgin Mary with Christ Child. Int J Urol Hist 2021; 1:6

4. Rempelakos L, Poulakou-Rebealakou E, Tsiamis C, et al.: 
The impact of syphilis on late works of classical music 
composers. Int j Urol Hist 2021; 1: 29

5. Wong VJ, Dixon A, Fullerton S et al.: Was President Andrew 
Jackson overcharged? Int J Urol Hist 2021; 1:19

6. Saji AA, Passarelli R, Dixon A et al.: Sentiment analysis and 
predictors of optimism: The AUA Presidential addresses, 
1902-2019.  Int J. Urol Hist 2021; 1: 47 

7. Lohse H: The BCG disaster, Lűbeck, 1930: An oral history 
project of the ‘Calmette Children’ and their survivorship. 
Int J Urol Hist 2021; 1: 12

8. Matluck N, Zhang B, Richstone L: It’s pronounced ‘EE-
lick”: Milo Ellik, veteran, urologist, and inventor of the 
evacuator that bears his name.  Int J Urol Hist 2021; 1:37

9. Herr H: The fi rst two cystectomies. Int J Urol Hist 2021; 1:25
10. Moreland H, Moran M: The (not-so) ancient practice 

of anatomical trophy taking: an emphasis on penile 
dismembership. Int J Urol Hist 2021; 1: 42

Foreward 

International Journal of Urology©  2021
Vol. I (i), 1, July 2021

Electronically distributed

1IJUH
 The International Journal of

Urologic History©
www.ijuh.org



       Editorial

Why a Journal for a History of Urology?  
Michael E. Moran
From the Department of Urology, PrismaHealth/University of South Carolina, Columbia, South Carolina  
Correspondence — Department of Urology, University of South Carolina at Palmetto, 1301 Taylor Street, Suite 1A, Columbia, South Carolina;                   
e-mail:  memoran2@juno.com

Why is history so important?  History and historical writing 
is considered by many a scholar to be the ultimate 

type of investigative literature, because it involves not just a 
mastery of modern thought and epistemological awareness of 
issues in the fi eld, but also an appreciation of those concepts 
from the past.  Kurt Polycarp Joachim Sprengel (1766-1833) 
iterated in his monumental fi ve volume “Essay on a Pragmatic 
History of Medicine” (1792-1799) that the history of medicine 
revealed the development of the human mind, promoting a 
better understanding of medical knowledge and a sense of 
civic responsibility.  The History of Medicine taught students 
to fi nd value in ideas that might seem foreign or archaic on a 
path towards intellectual modesty and tolerance.(1) 
Our more contemporary conservator of urologic history, 
Professor David A. Bloom, articulated well that “details 
of our past matter. It is ironic that our era of electronic 
communication, that allows so much information accessible 
to our beck and call, may prove far less durable and secure 
than the paper record of the past still available in archives 
and libraries. If the salient details of the urologic narrative 
available today are not investigated, examined, and held up 
to peer review they are likely to be lost forever and urological 
literacy will be diminished.”(2)
 A knowledge of history and culture is a critical 
component of the learned surgeon.  The great Seymour 
Schwartz, whose lifetime contributions to the science of 
surgery, have infl uenced generations wrote that “the artistry 
of surgery requires a mastery of science, an assimilation of 
experience, and a perfection of technical skills for the proper 
assessment and management of a clinical problem.  But 
because that clinical problem is only one focused element 
of a complex human being, surgeons must relate to patients 
holistically.  In constant dialogue with patients concerning 
issues of suff ering, life, and death, the surgeon benefi ts from 
an appreciation of literature and art, images of the past and 
present.”(3)
 The immortal Rudolf Virchow who literally invented 
the modern scientifi c journal was also dubious of our modern 
penchant for focusing so strictly upon science that our 
humanistic side should be lost.  He said, “It is one of the worst 
aspects of our present developmental stage in medicine 
that the historical knowledge of things diminishes with each 
generation of students. Even independent young research 
workers can normally be assumed to have a historical 
knowledge of no more than three to fi ve years maximum.  
Anything published more than fi ve years ago does not exist.” 
(4)
 

Urology may be one of the oldest fi elds in all of medicine 
as the debilities of aging and infection are often manifested 
in the urinary tract.  Indeed, the earliest medical treatise, 
the Ebers papyrus, describes the method to catheterize the 
distended bladder as early as 2500 BCE.  Disease and suff ering 
are the common denominator of the human condition in 
every corner of the globe.  Those who receive the solemn call 
to treat a patient apply the methods of the present that must 
be put into proper context by the lessons learned of the past.  
A journal devoted to the history, art, and culture of urology 
will show how the past has shaped and molded the present, 
and ultimately position us for progress in the future.   Clio was 
signifi cant among the nine, classic Greek muses as she was 
gifted by her mother, Mnemosyne with memory and shared 
lyric skill who was inspired to sing and tell stories about the 
past. But what if there was no Clio, what would today and 
tomorrow look like without a shared and vibrant celebration 
of the past?  WH Auden, in his “Homage to Clio” contemplated 
that loss.  

"You had nothing to say and did not, one could see,
Observe where you were, Muse of the unique

Historical fact, defending with silence
Some world of your beholding

Clio, with your silence.  After that
Nothing is easy”(5)

We mortals are capable of comprehending of what we were, 
all that we failed to be, and what we hope to become.  Perhaps 
these tenets are most direct meaning for the importance of 
history.  Urology deserves such a journal expressly for those 
interested in the humanity of the specialty, from all corners of 
the world, consider all aspects of the history of medicine and 
science, under the broad cloak of Clio.
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It was the best of times, it was the worst of times.  In 
2009, The Journal of Urology made the decision to halt 

the publication of history articles. Hugh Hampton Young, 
the journal’s founding father, mentioned that historical 
papers should be published in the journal during his 
forward in the fi rst issue of The Journal of Urology in 
1917.  Dr. Young stated “it is therefore evident that some 
common meeting place is extremely desirable — some 
medium in which all types of papers upon the fi eld of 
common interest may appear — archives of Urology 
— historical, embryological, anatomical, biochemical, 
pharmacological, pathological, bacteriological, surgical 
and medical, experimental and clinical.”(1) In 1973, 
Urology was founded. In its fi rst issue, Pablo Morales, its 
founding editor, wrote that “the success of the journal 
will depend not only on its appeal to the authors… 
but also to the audience that reads most of what is 
published” further stating that “other features will 
include essays on the history of urology.”(2) As two of 
the most widely read journals of urology, we wished to 
measure trends in their publication of articles devoted 

to the history of urology.  

METHODS

PubMed was used to search for publictions on the 
history of urology in The Journal of Urology and Urology 
from 1973-2017.   A manual review of the table of 
contents from both journals of historical articles in the 
time period (1973-2017) was carried out in order to 
identify papers missed by search engine capture.   Each 
article was then reviewed to determine its historical 
subject matter and scope.

RESULTS

From 1973 to 2017, a total of 164 articles on the history 
of urology were published including 73/164 (44.5%) in 
The Journal of Urology and 91/164 (55.5%) in Urology.  
From 1997 to 2008, The Journal of Urology saw an 
increased publication of history articles which may have 
been due to the increased success of the History Exhibit 

A Tale of Two Journals: An Analysis of History Articles 
Published from 1973 to 2017 
Sutchin R. Patel*
From the Department of Urology; University of Wisconsin School of Medicine and Public Health
Madison WI
*Correspondence: 3 South Greenleaf, Suite J, Gurnee, Illinois; e-mail:  sutchin_patel@yahoo.com

Introduction:  The Journal of Urology (JU) and Urology have diff erent policies regarding the publication of articles devoted to 
urologic history.  JU stopped publishing full length historical articles in 2009.  We wished to assess the pattern and frequency of 
historical article publishing in the two of the largest urologic journals.

Methods:   We used a PubMed and manually based search of all articles from JU and Urology and categorized each article by 
subject, especially whether they were wholly and/or subtantially devoted to a historical subject. 

Results:  From 1973-2000, JU and Urology published 73 and 91 articles on the history of urology respectively.  From 1997-
2008, JU experienced an increase in historical articles at a time when the History Forum was begun at the AUA Annual Meeting.  
Therafter,  JU stopped publishing historical articles but Urology has published 35 from 2009-2017 at an average rate of 3.9 
articles/year.

Conclusions:  The journal Urology, but not JU, publishes a history of urology article about every 3 months.  The study revealed 
the need for a journal wholly dedicated to the history of urology. 

Key Words: history of urology; journal publications
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and Forum at the AUA Annual Meeting and the further 
growth and development of the William P. Didusch 
Museum in Linthicum, Maryland (www.urologichistory.
museum).  However, recently both journals have taken a 
divergent approach to publishing history manuscripts. 
After The Journal of Urology no longer accepted history 
articles in 2009, Urology increased the frequency rate of 
history article publications from 1.3 manuscripts/year 
(1996-2008) to 3.9 manuscripts/year (2009-2017) when 
a total of 35 articles were published. (Figure 1) 
 Querying the topics published in Urology from 2009 
to 2017, historical biography was the most common 
subject and included 15/35 (42%) works.  Urology in 
ancient history (9%), urologic instruments (including 
the catheter and the cystoscope)(8%) and the history 
of urology institutes & departments (7%) make up the 

next most common tier of article topics. When looking 
at article topics pertaining to a specifi c urologic organ 
(generally relating to oncology or surgery involving that 
organ), the prostate (7%) and the kidney (5%) were the 
most common topics. Female urology, infertility, women 
urologists and historical topics related to bladder and 
penis were among the least common topics published 
(1% each)(Figure 2).  
 We found that 21% of the history articles published 
included either Drs. David A. Bloom or Harry W. Herr as 
authors, both of whom have been recognized for their 
contributions with the AUA’s William P. Didusch Art and 
History Award. 

Figure 1.  History Articles Published in The Journal of Urology (Blue Bars) and Urology  (Gold Bars) from 1973 to 2017

Figure 2.  Subjects of historical articles published in the Journal of Urology and Urology, 1973-2017.  The largest proportion 
of manuscripts, about 70%, were “biography”  while only 1% of historical papers were on “female urology”, “women in 
urology”, and infertility. 

Why a Journal for a History of Urology?  4
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DISCUSSION

The fi eld of urology has a rich history which has been 
preserved at the William P. Didusch Museum and can 
reach urologists through the medical journals in the 
fi eld. The journal founders of both The Journal of Urology 
and Urology discussed the importance of publishing 
historical articles. However with the halt in historical 
paper submissions to The Journal of Urology in 2009, we 
found that Urology has appeared to fi ll part of the vacuum 
created to allow for the publication of historical urology 
papers. 
 Other urology journals that have published history 
papers include the Canadian Journal of Urology, Journal 
of Endourology, BJU International, and The Journal of 
Pediatric Urology. The Canadian Journal of Urology has 
uniquely preserved the autobiographical history of giants 
in our fi eld through its “Legends in Urology” series. In 
2008, Gabriel P. Haas, the Editor-in-Chief of the Canadian 
Journal of Urology announced that a “new section entitled 
‘Legends in Urology’ is introduced with the sole purpose 
of reviewing major developments in our fi eld and to hear 
from those responsible for making these advances using 
their own words to describe their achievements.”(3) The 
journal has produced a “Legend of Urology” article for 
each issue (6 issues per year) since its inception in 2008. 
These unique articles have given us a personal view into 
each of the legend’s lives and preserved a fi rst-person 
account of their career. It should also be noted that the 
Canadian Journal of Urology has also published papers 
on the history of urology separate from its Legends in 
Urology series.
 Relatively recently, the Journal of Pediatric Urology 
in 2019, created a history section for their journal. Dr. 
Anthony Caldamone, one of the journal’s editors, wrote 
“pediatric urology is a relatively young specialty. However, 
if you look [at] any abnormality that we currently care for 
and trace back how we arrived at where we are today, 
an appreciation of the historic perspective is inevitable… 
This is the reason why the Editor Board of the Journal of 
Pediatric Urology has endorsed launching a history section 
and encourages all of you to take the time to read history 
and even to document history by contributing articles.” 
(4) Since the creation of its history section, the Journal 
of Pediatric Urology has published two historical papers, 
which is already equal to the number of history papers 
published from its founding in 2005 to 2019.

CONCLUSION
With the decision to stop accepting historical articles by 
The Journal of Urology in 2009, Urology has fi lled the gap 
and seen a signifi cant rise in the publication of history 
articles. Though other urological journals have published 
historical articles, it is clear that there is a need for the 
formation of a journal dedicated to helping preserve the 
history of urology. Our review of the articles published 
illustrates the rise and fall of history publications in 
The Journal of Urology and the consistent commitment 
of Urology to history articles. An analysis of the topics 
covered in these two journals further illuminates what 
has been written of the past and what still remains to be 
explored
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Medieval prayer traditions included breviaries, 
psalters, and devotionals for daily life known as a 

Book of Hours.  These highly personalized texts ranged 
in length and cost,  and were prized by some of the 
15th century’s richest patrons who could commission a 
Book of Hours to be hand painted or ‘illuminated’, with 
religious portraits,  depictions of daily life, symbolism, 
and family heraldry.  Before the invention of mechanical 
printing, books were handmade objects treasured as 
works of art. Scribes copied the texts from an established 
edition. Then, artists might have embellished them with 
illustrations, decorated initials, and ornaments in the 
margins.(1)  
 One such Book of Hours from late 15th century 
France, now in the collection of Medieval Manuscripts 
at New York’s Morgan Library, was illuminated by 
Barthelemy d’Eyck (died ca. 1476), painter to King 
René d’Anjou,  and Enguerrand Quarton (ca. 1410- 
ca. 1466). The book contains, among its 400 pages, a 
painted image of  the “Virgin Mary with Christ Child”.  
A closer inspection of the page margins, where artists 
often placed additional and allegorical drawings, is a 

rabbit, holding up for an inspection, a fl ask used to 
examine urine, known as a ‘matula’.    Uroscopy has 
played a role in medicine for centuries and the uroscopic 
evaluation of urine has been noted in Galenic texts 
and as part of the cover art of the Journal of Urology.    
The signifi cance of a rabbit holding a matula in a 15th 
century devotional text, however, is unknown and what 
inspired the artists who illuminated the text has not 
been previously evaluated.   We researched the history 
of the manuscript, its art, and the potential importance 
of ‘rabbit uroscopy’ in medieval Europe and contend 
that the rabbit enhances the religious narrative of the 
manuscript, thereby enriching the viewer’s devotional 
experience (Figure 1).  

SOURCES

The Book of Hours was originally commissioned by an 
unknown patron about 1440-1450 in Provence, France 
who hired the then famous illuminators of the Tournai-
Ghent School, Barthélemy d’Eyck  and Enguerrand 
Quarton, to personalize the text.  Centuries later, the 

Rabbit Uroscopy and the Virgin Mary with Christ Child 
Casey K. Ng*, E. Darracot Vaughan, Erich Meyerhoff  
From the Department of Urology (CKN, EDV, EM), Weil Cornell Medical College, New York, New York
*Correspondence: Southern California Permanente Medical Group, 13652 Cantara Street, Panorama City, California; e-mail: 
caseyng@gmail.com

Introduction:  The depiction of a rabbit with a urinary matula on the same page with the Virgin Mary and the Christ child in a 
medieval text, the Book of Hours, has raised interests among art and medical historians. We will describe the complex interplay 
between the rabbit, the matula, and the Virgin Mary.

Sources:   We studied the original illuminated texts from the medieval (ca. 1475) Book of Hours archived in the Morgan Library, 
New York.  We reviewed articles and historical publications from art history and medical literature.

Results:  The Book of Hours was composed for use by lay people who wished to incorporate elements of monasticism into 
their devotional life. There was often an amalgamation of religious and secular themes within these illustrated texts. The use 
of uroscopy to diagnose ailments was prevalent and popular during the Middle Ages and the depiction of a matula was not 
uncommon in medieval manuscripts. As a result, the urine fl ask came to be identifi ed with and used as a symbol of the physician, 
much like the caduceus is today. From the fourth century to modernity, the rabbit has been an averter of evil and bringer of 
good luck. Rabbits functioned as motifs in many medieval manuscripts. The physician rabbit in the Book of Hours depicted 
charity, healing, and scholarship.  

Conclusions:  The bespectacled rabbit holding a ‘matula’ is utilized in this Christian religious text as a symbol of the healing 
properties and resurrection attributed to Jesus, potentially contributing to the reader’s religious experience.

Keywords: matula; uroscopy; Book of Hours, medieval medical history
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Rabbit Uroscopy and the Virgin Mary in the Book of Hours 7
Book of Hours was sold to the 4th Earl of Ashburnham 
in 1849 and changed hands over the decades until it was 
purchased in 1909 by the famed American banker and 
bibliophile J. P. Morgan (1867-1943) who had extensive 
holdings in medieval art and manuscripts, all of which 

are now archived in the Morgan Library & Museum, 
New York, NY, where it received its formal curatorial 
designation of MS M. 358.  We also used curatorial notes 
from the Morgan Library, personal communications 
from historians, and secondary sources as cited.

Figure 1. “Virgin Mary with the Christ Child”, Book of Hours (MS M.358 fol. 20v, ca. 
1440-50) probably illuminated by Barthélemy d’Eyck (d. ca. 1476).  (Courtesy Mor-
gan Library & Museum, New York)



RESULTS AND DISCUSSION

The Book of Hours (MS M. 358)  
The manuscript measures 9 ¾ x 6 ¾ inches, is written 
on 15th century vellum, and has been bound in red 
velvet since 1910. The book is only partially illuminated 
and some pages are in various stages of incompletion.  
Some blank pages contain instructions to the illustrators 
which were not carried out.  Still, the book contains 24 
pages with so-called ‘calendar’ medallions depicting a 
representative activity of a month and its corresponding 
zodiac sign.  The decoration about the text is of the 
highest quality, with brilliant clear colors across the 
spectrum in naturalistic backgrounds.  There are also 
10 illustrations and miniatures, including one of John 
the Baptist, Saint Mark, and the evangelists, and pages 
dedicated to prayers for the Penitential Psalms, to 
the Trinity, and a Mass for the Dead.    Pages 20v-28v 
are devoted to prayers to the Virgin Mary entitled  
“Obsecro te” (“I beseech thee”) and “O intemerata” (“Oh, 
immaculate one”).  The miniature of the Virgin Mary and 
the illuminated page devoted to her form the basis of 
our study and which is generally credited to d’Eyck .    

Virgin Mary and Jesus
The back of the 20th vellum of the Book of Hours 

depicts a miniature of the Virgin Mary behind whom 
are three angels holding up a curtain.  Held in Mary’s 
arms is the Christ Child.  This specifi c page stood apart 
from other pages within the book for its details and 
original design. Unlike others in the book, images on 
this page were not transcribed from the previous page 
suggesting that careful attention was paid here.   
 When fi rst viewing the Virgin Mary and Christ Child 
manuscript, one is drawn to the vibrant colors on this 
gilded manuscript. The Virgin Mary with Christ Child 
is surrounded by elaborate fl oral patterns, intertwined 
with various fi gures bordering on the edges. The fi gures 
within the arch frame are surrounded by a velvet drape 
held by three angels. Morgan Library notes suggest that 
a similar motif is seen in tomb bas-reliefs of 14th century 
Tournai strongly suggesting the artists origins.  Though 
still infl uenced by gothic style, one could see the artists’ 
attempt at creating depth and perspectives using the 
tiles on the fl oor. Infl uences from the Italian Renaissance 
are also seen in this manuscript; instead of being 
highly stylized, the fi gures’ contoured bodies create 
a sculptural presence. Outside of the arch, the upper 
margin depicts a man carrying two objects, possibly 
stones, using a yoke balanced on shoulders and a hybrid 
animal facing him. In the left margin, a fi gure using a 
distaff  and spindle is facing away. The bottom margin 
contains two dogs walking on crutches, one with a 

Figure 2.  Enlarged lower margin of Figure 1 showing two injured dogs, now on crutches, walking towards the
rabbit, wearing spectacles, and inspecting a ‘matula’, or a glass fl ask used to perform uroscopy.
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bandaged paw approaching a rabbit wearing eyeglasses. 
The rabbit is standing on hind legs while holding up 
a ‘matula’, a fl ask that held the urine for examination 
(Figure 2) and intended by the artist to be performing 
that role. (2)  Unlike the hybrid animal in the top margin, 
the dogs and the rabbit are anthropomorphized. Not 
only do they stand as bipeds, these animals are using 
distinctly human instruments. 
 Depictions of the Virgin and Child were among the 
most popular images for private devotion, and they 
frequently emphasized the tender relationship between 
a mother and her child. Images included on the page 
margins assisted in these religious activities by creating 
tangible devotional objects.(3,4) 
 The corresponding text for this manuscript refl ects 
such devotion:

  “I beseech you, Mary, holy lady, mother of God, 
most full of piety, daughter of the greatest king, most 
glorious mother, mother of orphans, consolation of 
the desolate, the way for those who stray, salvation for 
those who hope in you, virgin before giving birth, virgin 
while giving birth, virgin after giving birth, fountain of 
pity, fountain of salvation and grace, fountain of piety 
and joy...and through that holy, great compassion and 
that most bitter sorrow in your heart that you had when 
you saw your Son, Our Lord Jesus Jesus, nude and lifted 
up on the cross, hanging, crucifi ed, wounded, thirsty 

but served gall and vinegar and you heard him cry 
‘Eli’ and you saw him dying ...Come and hasten to my 
and counsel, in all my prayers and requests, in all my 
diffi  culties and needs, and in all those things that I will 
do, that I will say, that I will think, in every day, night, 
hour and moment of my life....”(5)

The Rabbit and Uroscopy
As early as 4000 BC, Sumerian and Babylonian physicians 
had inspected urine for diagnosing disease. Hippocrates 
used uroscopy in conjunction with a thorough physical 
exam, including inspection, palpation and auscultation 
to assist in the diagnosis.(6) Over the next 1000 years, 
the use of uroscopy became more prominent. By the 
Middle Ages, the use of uroscopy alone for diagnosis 
was the norm. The practice was so popular that the 
matula became the symbol of a physician, much like 
the caduceus of today.’ One of the most infl uential 
uroscopists at the time, Gilles de Corbeil, distinguished 
twenty diff erent colors of urine from which he drew 
conclusions. The urinal itself was divided into thirds; he 
considered it signifi cant where the diff erent colors or 
contents of the urine appeared in the fl ask because he 
believed that each region of the fl ask corresponded to 
a part of the body.(7,8)
 The bespectacled rabbit of 20v MS.358 performing 
uroscopy suggests the animal’s anthropomorphic role 
as a physician. Glasses associated the wearer with an 

Figure 3.  The more typical relationship of predator dog and prey rabbit, now reversed in the Morgan 35 Book of 
Hours (Source: The Bodleian Digital Archive. University of Oxford, Laud Misc. Fol 1r, p7 by Philippus, de Montecalerio, 
ca. 1336/44)
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academic life and an elite social class. Spectacles were 
regarded as a symbol of scholarship and educational 
superiority, even in an age when medicine was based 
on very little science.(9)

Role Reversal
The rabbit’s role as a physician is further reinforced by 
the presence of the injured dogs. Dogs would usually 
chase and hunt for rabbits (Figure 3). Role reversal was 
a tool that had been used when depicting physicians. 
In the Smithfi eld Decretals (British Museum, Royal MS. 
10 E. N), the fox is depicted in multiple illustrations as a 
physician caring for a lion (Figure 4).(10)  The traditional 
role of the hounds as pursuers of rabbits in the natural

Historically, the rabbit has also been a symbol of good 
luck. The rabbit’s foot as an emblem of good fortune 
dates back to the fourth century. In a Latin medical text, 
Marcellus of Bordeaux proclaims “cut off  the foot of a 
live rabbit and take airs from under its belly and let it 
go. Of those hairs or wool make a strong thread and 
with it bind the rabbit’s foot to the body the patient 
and you will fi nd a marvelous remedy.”(11)

CONCLUSIONS

The artist’s intent to bring a rabbit and uroscopy together 
illustrates a complex narrative within this manuscript. 
The amalgamation of religious and sectarian motifs is

Figure 4. Allegorical role reversal, here showing fox as the physician, caring for the injured lion, like the physician 
rabbit in the Book of Hours, may depict a ministry whereby charity sees no distinction in friend or foe (Smithfi eld 
Decretals, Royal MS. 10 E. N, Courtesy British Museum) 

world has here in the religious texts been reversed, and 
the dogs are now dependent upon the hare for their 
physical health. This inverted relationship reiterates the 
fact that physicians would take care of the sick and the ill 
even when the injured were their enemy. The illustrators 
used the rabbit and the dog to reveal a deeper message. 
The artist may be drawing a parallel between the rabbit 
as the physician and Jesus as a healer, caring for the sick 
even those who were his enemies. 

The Rabbit and Providence
The use of animals to teach a moral may be taken directly 
from the Bible: “But ask the animals, and they will teach 
you, or the birds of the air, and they will tell you; or speak 
to the earth, and it will teach you, or let the fi sh of the 
sea inform you. Which of all these does not know that 
the hand of the Lord has done this? In his hand is the life 
of every creature and the breath of all mankind.” (Job 
12:7-10)

consistent with the nature of the Book of Hours since it 
was a religious devotional text intended to be used in 
one’s home on a daily basis. The matula is used to create 
an anthropomorphized rabbit physician. The interplay 
between the rabbit and the dogs expands on the idea 
that both physicians and Jesus took care of the sick and 
Enguerrand Quarton attempted to facilitate the concept of 
Jesus as a healer, potentially in an attempt to provide the 
reader with a more profound religious experience the weak 
even when they were adversaries. By depicting the rabbit 
in the Book of Hours, Barthelemy d’Eyck and  Enguerrand 
Quarton attempted to facilitate the concept of Jesus as 
a healer, potentially in an attempt to provide the reader 
with a more profound religious experience.

Rabbit Uroscopy and the Virgin Mary in the Book of Hours 10
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On Sunday morning, the 6th of July, our beloved 
little Günther died after eight weeks of severe 

illness at the age of 16 weeks of the horrifi c eff ects 
of the Calmette vaccination. With greatest pain we 
mourn the death of our promising child, on whom 
doctors performed a dangerous experiment without 
our knowledge.”(1)

 Thus write the devastated parents of a child, lost 
in the summer of 1930 a few weeks after receiving 
an oral dose of BCG accidentally contaminated with 
virulent mycobacterium tuberculosis in Lübeck, 
Germany.   Lübeck, a coastal town on the Baltic Sea, 
was supposed to become a pioneer in the fi ght against 

the widespread disease of tuberculosis. Instead, the city 
became the scene of the greatest vaccination disaster in 
the 20th century, the so-called „Lübecker Impfunglück“ 
(Ger.: “Impf.”, vaccination; “unglück”, accident). The 
oral vaccine was composed of the so-called “bacillus 
Calmette-Guérin“: After 15 years of work, and wholly 
stopped by World War I,  Albert Calmette (1863-1933) 
and Camille Guérin (1872-1961) fi nally produced an 
attenuated strain of mycobacterium bovis that was 
eff ective as an oral vaccine against mycobacterium 
tuberculosis and was fi rst used in France in 1924 (fi gure 
1).(2) Five years later, two Lübeck physicians, who had 
long been dedicated to fi ghting tuberculosis, planned 
the fi rst introduction of BCG in Germany. In 1929, a 

The BCG disaster, Lübeck, 1930:  An Oral History Project of 
the ‘Calmette Children’ and their Survivorship
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Introduction:  Today Bacillus Calmette Guérin (BCG) is the most common agent used in the intravesical treatment of non-
muscle invasive (NMIBC) bladder cancer but originally was used as a vaccine against the widespread scourge of tuberculosis. 
The public acceptance of this vaccination was, at least in Germany, delayed by an infamous 1930 medical event in which 251 
infants were accidentally inoculated with a batch of BCG vaccine contaminated with live mycobacterial cultures. The accident 
itself was comprehensively investigated but those aff ected were forgotten. For this oral history project, adult survivors of the 
1930 BCG disaster were interviewed in order to document their biographical outcomes and personal perspectives.   

Sources and Methods:   We conducted personal, recorded interviews with identifi ed survivors of the 1930 BCG accident and 
relatives. We analyzed contemporary news articles and accounts and secondary sources from German medical and popular 
literature.

Results:  Of the survivors, a total of 8 patients and 8 family members of patients were interviewed. In addition, two interviews 
were also conducted with relatives of the presiding judge from the 1931/2 trial and of an involved physician. The 18 biographies 
make up the dataset for this study. Interviewed survivors, the so called ‘Calmette Kinder’ (Ger.”Kinder”: Children), recounted 
years of illness and chronic health impairments. The supportive measures taken after the accident by the town of Lübeck were 
extensive and ranged from medical care and health promoting measures such as additional food for the vaccinated infants to 
the establishment of an arbitration court for the compensation of the ‘Calmette Kinder’.

Conclusions:  The Lübeck Disaster was a landmark event in the history of biomedical safety, ethics and informed consent. 
The decades-long consequences of a failed vaccination eff ort for infants still urges a cautious, measured approach to medical 
progress today. Lessons learned were critical for the establishment of the modern approach to public vaccination eff orts so 
well-illustrated in the fi ght against CoVid 19 and other microbiological threats.  
Keywords: BCG, ethics, vaccine safety, Lübeck, oral history 
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culture of BCG was sent from the Pasteur Institute in 
Paris to a local Lübeck laboratory where the BCG was 
further cultivated.(3) The lab was headed by a Professor 
F.G.B. Deycke, Director of the local General Hospital. 
In the Deycke laboratory, diff erent analyses were also 
carried out, among which were tests with virulent 
tuberculosis bacteria. After the approval of the medical 
staff  and local government offi  cials, a public vaccination 
campaign offi  cially started on February 24, 1930. In 
total, 251 infants (over 60% of all newborns in Lübeck) 
were inoculated.(4) By March 1930, some of the infants 
presented with nonspecifi c symptoms like vomiting 
or tiredness. A month later, infants developed severe 
illnesses including protracted vomiting, rashes, swollen 
lymph nodes, pneumonia, failure to thrive, and cachexia. 
Hospitalizations increased to a daily occurrence at which 
point some parents and their pediatricians suspected 
a connection between the ‘vaccination’ event and the 
child illnesses. 
 By the end of April, 1930, three infants had 
succumbed to their diseases.  At the autopsy of 
the third child on April 26th, 1930, gastrointestinal 
tuberculosis was detected and the connection between 
the vaccinations and the previously inexplicable illnesses 
was fi nally discovered. The production of any further 
vaccines in the Deycke laboratory was stopped and 
remains were destroyed. Vaccines that had already been 
distributed, however, were not reclaimed, and some 
children received the second and third vaccine doses 
until April 30th. Initial presumptions were that the toxic 

doses were limited to a single day’s vaccinations but 
this was disproved in the following days by illnesses 
of children vaccinated with diff erent productions. On 
May 14th, or nearly three months after the vaccination 
eff ort had begun, the public was fi nally informed about 
the disaster. Following this announcement Lübeck 
became the focus of international public attention.  
Even major journals such as The Lancet and the Journal 
of the American Medical Association reported on the 
Lübeck disaster and the subsequent trials of the medical 
staff  involved with the vaccine production.(5-7) Albert 
Calmette himself took the news badly. While the BCG 
vaccine and the Pasteur Institute were exonerated early 
in the discovery process, Calmette’s health precipitously 
declined and he was dead by 1933.(8) Regardless of 
the exoneration, BCG vaccination was not used again 
in Germany until after the Second World War.(9)
 After a long, internal investigation, the so-called 
‘Calmette trial‘ was held for nearly four months from 
October 1931 to February 1932 in a local gymnasium 

Figure 1. (Left) Albert Calmette (lefT), co-developer of BCG, in a staged photo, showing the then recommended 
practice of oral inoculation of the newborn to protect against TB (National Library of France).  Figure 2. (Right) 
Gravestone of the infant of the Pangels family in a Lübeck, Germany cemetery (photography: H. Lohse)
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because courtrooms proved to be too small.  Numerous 
experts on bacteriology and tuberculosis were called to 
testify.  Possible causes of the accident were proposed 
included a reversion of the attenuated BCG back to its 
original virulence.  It was quickly concluded, however, 
that the BCG vaccine cultures were accidentally mixed 
with a strain of human tuberculosis bacteria stored 
in the same rooms at the Deycke laboratory. The two 
Lübeck physicians who had organized the vaccination 
campaign were convicted to prison sentences for 
off enses of involuntary manslaughter and involuntary 
bodily injury. Professor Deycke received a two year 
sentence and Dr. Altstaedt, medical head of the Health 
Department, one year and three months. The laboratory 
nurse, Anna Schütze, was acquitted for lack of evidence. 
It was never concluded exactly how the BCG vaccine 
became contaminated by the infectious mycobacterial 
cultures. 
 While the verdicts ended the legal aspects of the 
disaster, the clinical and sociological aspects continued 
in the survivors and their families for 80 years. There 
has been no study of their outcomes and the long-term 
impact of the Lübeck disaster on the so-called ‘Calmette 
Kinder‘ (Ger. “Kinder”: children).  Therefore, an oral 
history project ,“Contemporary witnesses of the Lübeck 
disaster“, was established to close the knowledge gap 
and provide a human portrait of the eff ects of a public 
health campaign gone wrong.

SOURCES AND METHODS

Interviews with vaccinated persons or those related to 
them built the basis for this oral history project. After a 
search for witnesses, via a local newspaper article and 
other outreach eff orts, eight interviews with survivors, 
eight with relatives of survivors, and two with relatives 
of Dr. Altstaedt and the chief judge of the trial, Heinrich 
Wibel, were conducted between 2011 and 2012. During 
the interviews, the author was also provided with various 
personal documents related to the disaster. The 18 
interviews were semi-structured. Following an open 
beginning, a pre-developed interview guideline was 
used to allow comparability between sets and ensure a 
standard coverage of topics.(10,11) The interviews were 
recorded and then transcribed verbatim. Their evaluation 
was based on previously published methodologies to 
summarize qualitative content analysis. In this way, 18 
datasets were created, in which the life stories of the 
suff erers were presented along a timeline. The repeated 
analysis of all transcripts, biographs, and personal and 
generally accessible archival documents established 
overarching themes. For background information, 

contemporary literature, newspaper articles, and 
secondary resources were used.

RESULTS

Damage Control
No anti-mycobacterial chemotherapeutic agents were 
known or available in 1930 to treat children acutely 
infected with m. tuberculosis. The prevailing wisdom 
was to treat tubercular symptoms and strengthen the 
natural defenses.  Medical experts from Hamburg were 
called to Lübeck and a panel with local physicians was 
arranged in May 1930.(12) An immediate evaluation 
and overview of all vaccinated children including serial 
examinations and radiographs were started. After the 
announcement of the disaster in May 1930, new victims 
were reported almost daily in the local newspapers. 
There was great concern in Lübeck that all ‘Calmette 
Kinder’ would eventually suff er the fate of contracting 
tuberculosis.  In the fi rst serial examinations of July 1930, 
it was concluded, however, that not all vaccinated infants 
became critically ill and that some children even showed 
no or few symptoms. In a subsequent investigation of 
the disaster, it was found that the productions of vaccine 
from diff erent days had contained diff erent amounts of 
BCG and virulent tuberculosis bacteria thus accounting 
for the variation in acquired illness severity. The fi ndings 
helped to disprove the fear that eventually all vaccinated 
children would succumb to infection. Still, most of the 
72 infants who died, did so at the ages of between three 
and four months old, between May and July 1930, and 
the last death occurred in April 1931. The 174 survivors 
were subsequently x-rayed in a serial exam fashion in 
1932 and 1933. A total of 126/174 (72.4%) showed 
calcifi ed abdominal lymph nodes which was a marker 
of active tuberculosis infection.(4) Among the surviving 
children, clinical tuberculosis remained active in some 
cases until the age of three or four and in some cases 
caused permanent damages like (mostly unilateral) 
deafness, as follows.(13)

Lifelong health impairments
One of the Project interviewees was nine years old 
when her brother fell ill with tuberculosis from the 
contaminated BCG vaccine at the age northof fi ve weeks. 
She noted that his right ear had started suppurating 
and various lymph nodes on the neck “swelled up”. In 
the following months, the nodes spontaneously drained 
or required surgical incision and drainage. His sister 
recalled:
 “Later, my father [played], as one does with small 
children, ‚Listen to the clock ticking‘ with him and he 
found that (my brother) couldn’t hear. And then, of 
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course, [the ear] was examined by the doctor. It was 
completely eroded, the ear. It was broken.“  
 Middle ear tuberculosis as a focus of infection 
occurred in 21 cases of the vaccinated infants, of 
whom 12 survived. This rather unique focus of infection 
was due to either the vomiting of infectious stomach 
contents after the vaccination or by holding the child’s 
nose closed during the feeding of the vaccine to force 
the newborn to swallow.(14) Middle ear tuberculosis 
led to a life-long deafness and health impairment.  
Another of the interviewees with similar symptoms 
was, like many other ‘Calmette Kinder‘, relegated to 
a sanatorium in the fresh air of the North Sea near St. 
Peter the following summer of 1931 (Figures 3 and 5). 
While the otic discharge eventually stopped, he recalled 
the need to clean the ear daily and seal the canal with 
an absorbent cotton to protect against malodor. An 
operation became necessary when the infl ammation 
returned in the early 1970s followed by regular cleaning 
by ENT specialists. One of the most severely damaged 
surviving children suff ered from double-sided middle 
ear tuberculosis. In addition to complete deafness, the 
infection also caused left permanent facial nerve palsy 
and stigmatised her for life. As an infant she could not 
learn to speak properly and had to attend a school for 
the hearing impaired far away from Lübeck. Finishing 
school, she was initially unable to fi nd a job. After a court 
action by her mother, she fi nally received a guaranteed 
job for life in the sewing room at the Lübeck General 
Hospital and a pension.

Compensation
Beside the medical treatment the Lübeck government 
also provided comprehensive support for recovery. 
This included the provision of additional fat- and 
energy-rich foodstuff s such as milk, butter and eggs, 
rent subsidies and arrangement of new apartments or 
household support. In the diffi  cult economic times of 
the early 1930s, these grants were very welcome and 
partly continued over several years. Funeral expenses 
were also covered and a portion of a Lübeck cemetery 
was created especially for the victims of the disaster. 
The partly weathered graves serve as a reminder of 
the devastating losses these families sustained (Figure 
3).(15)
 For their suff ering, the ‘Calmette Kinder’ were meant 
to receive direct monetary compensation which was 
decided by the Lübeck government before the trial, 
irrespective of the verdict or the question of guilt. For 
this purpose, an arbitration court was established and 
an agreement was concluded with the majority of the 
parents in 1931. Children were medically examined 
and the severity of their illnesses was classifi ed. Based 
on these medical estimates the compensation sums 
between 300 and 1,500 Reichsmark were considered. 
The money was held in ‘blocked’ savings books until the 
child reached the age of 21.  One of the consequences 
of the Second World War was, however, the currency 
reform in West Germany and, therefore, Lübeck, in 1948. 
All West German money, and with it, the savings books, 
was converted from Reichsmarks to Deutsche Marks at 

Figure 3.   Views of ‘Calmette Kinder’ at a summer sanatorium on the North Sea in hopes of mitigating eff ects of 
tuberculosis contracted from contaminated BCG inoculation. (photography privately owned)
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a ratio of 10:1. Reduced to 1/10th of their original value, 
the revaluation meant an almost complete loss of the 
compensation. One interviewee remembers:

“We were all somewhat cheated, the Calmette 
Kinder, who got compensation. My parents got 1,000 
Reichsmark for me, that was at a time when the money 
was still Reichsmark. [It was] on a savings book, but 
a blocked one, I can still see [the letters] today, red: 
‚blocked‘. My parents were only allowed to use the 
interest for themselves or for me, but I didn’t get the 
money paid out until I was 21. Well, by then, it was June 
20, 1948, and there was the currency [reform]. I got 
married eight days before [the change in] currency when 
I was just 18, and then I [thought]: ‘Yes, now I’m married, 
now I get my money’.  And at that point, my parents 
had not taken a penny from [the account], so there 
were supposed to be 1,390 Reichsmark in it. Afterwards, 
[with the reform], it was now just 139 Deutsche Marks.”

Parental commitment and the ‘ICG’
Aside from government support, the parents of the 
‘Calmette Kinder’ were by no means passive but 
established a support group a mere fi ve days after the 
announcement of the disaster. Convened by Richard 
Pangels, who was to lose his own child a month 
later (fi gure 2), a parents’ committee was formed to 
jointly represent the parental interests. Members of 
the committee also participated in the investigation 
committee of the Lübeck city parliament. In 1931 a 
community of interest, the “Interessengemeinschaft 
der Calmette-Geschädigten“ (Ger. “Geschädigte”: 

injured), or ICG, was founded. Among other things, 
the ICG supported parents in applying for welfare 
benefi ts, organized wreath ceremonies at the cemetery, 
and celebrations for the surviving children and their 
families. One contemporary witness owned pictures 
of a summer party (Figure 4) and one interviewee still 
vividly remembered the Christmas parties of the ICG:

 “Well, it started in the early afternoon. The children 
recited poems there and (sang) Christmas carols, we 
had coff ee and cake, St Nicholas came, everyone got a 
present and so on. And then in the late afternoon, the 
parents came over. There was a small dance afterwards, 
and then, in the course of the evening, we said our 
hearty goodbyes. The last time was probably in 1938.“  

The ICG presumably dissolved during the Second World 
War.

DISCUSSION

By 2021, most of the interviewed former ‘Calemette 
Kinder‘ have died. The oral history project was therefore 
the last chance to collect their memories. The interviews 
revealed that the Lübeck disaster and the fact of being 
a ‘Calmette Kind‘ continue to have a life-long eff ect, 
even beyond the turmoil of the war, the 1942 air raids 
on Lübeck, and the economic devastation of the post-
war period. The study revealed previously unknown 
details about the compensation proceedings of the 
arbitration court and the parental work.  The fact that the 
compensation was devalued in 1948 fi rst became known 
through the interviews, as the offi  cial documentation 

Figure 4.  Summer party of the ICG, a parent-organized support group for Lübeck Disaster survivors which was 
active throughout the 1930s until the onset of the Second World War. (photography privately owned)
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of the city of Lübeck ended with the beginning of the 
Second World War.
 The interviewees, at their advanced ages, off ered the 
contemporary witness a comprehensive retrospective es-
pecially regarding diseases and lifelong health impair-
ments and their disaster daily burden.  Other survivors 
showed disappointment at the loss of compensation and 
for still others the disaster was an important aspect of 
their biography. This multi-layered aftermath of the ‘Lü-
becker Impfunglück‘ shows how a single catastrophic 
event shaped the lives of not only those aff ected, but their 
relatives, their caregivers, and the convicted physicians.  
 The Lübeck disaster became known through the med-
ical world and has been continued in textbooks and cur-
ricula regarding biosafety and medical ethics. Some as-
pects, such as that parents were never told that live, albeit 
attenuated, tuberculosis bacteria would be administered 
to their children, are inconceivable from today’s perspec-
tive in the era of Informed Consent.  Also, vaccine pro-
duction under the conditions of that time would never 
be allowed today. It is precisely from such terrible mis-
takes like the ‘Lübecker Impfunglück‘ that we learn and 
better prepare for the future. Research, in general, leads 
to progress with the establishment, testing, and disproval 
of hypotheses and pre-conceived assumptions.  BCG it-
self, which was at once a celebrated vaccine, later turned 
out to have a much reduced effi  cacy against tuberculosis 
than was originally hoped. Observations by Berton Zbar 
and Ernesto Morales, however, demonstrated the effi  cacy 
of BCG in the fi ght against NIMBC, for which intravesical 

BCG therapy has become a standard of care in urology 
world-wide.(16) Calmette and Guérin could never have 
guessed this new-found success of their research. The CO-
VID 19 pandemic accelerated vaccine development to an 
unprecedented pace, and its long-term eff ects and pos-
sibly side eff ects, as well as those of the infection itself, 
cannot be surveyed at this time. Without studying and 
learning from uncertainty, however, medical progress is 
not possible. The Lübeck disaster is such a reminder that 
despite the lack of absolute certainty in medicine, care-
ful, assiduous, and meticulous methods are critical for the 
safety and benefi t of patients of times to come.

CONCLUSIONS

The risks and benefi ts of public vaccination programs was 
illustrated by the so-called BCG disaster in Lubeck, 1930.  
Lessons learned from the medical accident, and the pri-
vate and public eff orts to compensate and prevent fur-
ther catastrophes lie at the basis for modern eff orts to 
combat microbiological threats.  
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Contemporary methods to reimburse surgical care are 
derived from the 1985 model of relative value units 

(RVUs) by Hsiao et al. in which fi nal physician payment is 
based on a measurement of relative work, expense, and 
risk of any particular procedure.(1) Hsiao’s RVU system 
was enacted by CMS in 1992 in an attempt to reign in 
medical costs at a time when physician reimbursement 
was largely derived from physicians’ self-stated “usual, 
customary, and reasonable” fee.(2)   Such fees were, in 
turn, derived from regional and national medical society 

guidelines and discretionary surgical billing, a practice 
which had been in place since the dawn of the American 
republic.(3)  There has been no published data, however, 
on the exact pricing of specifi c procedures in the pre-
Medicare era, or from any era, which may illustrate 
differences in society guided surgical pricing and 
modern RVU based payments.
 The Library of Congress has preserved the medical 
bills of Dr. James C. Hall of Washington D.C. for services 
rendered to the 7th US President Andrew Jackson (Figure 

Was President Andrew Jackson Overcharged? An Economic 
Evaluation of 19th Century Surgical Charges for Urologic 
Procedures and their Comparison to the Modern, RVU Era
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Introduction:  Surgical billing is as old as the profession of surgery but there is no published data that has characterized 
changes in surgical fees over history.  Surgical remuneration has been better studied in the Medicare era of relative value units 
(RVUs)-based payment but what surgeons charged in the American 18th and 19th centuries is unknown.  President Andrew 
Jackson underwent surgery by Dr. James Hall for a hydrocele in 1832 and was billed, and then paid, $30.  Our initial objective 
was to determine the appropriateness of Dr. Hall’s surgical billing for that era.  We then wished to determine historical trends 
in physician billing for similar urologic procedures in the 18th-19th centuries compared to the current RVU era, correcting for 
infl ation.   

Sources and Methods:   Published fee tables from 18th and 19th century regional medical societies, prevailing charge data from 
the Center for Medicare Services (CMS) from 1967-1985, and published RVU values and conversion numbers from 1992-2020 
(CMS) were used for analysis.  To correct for infl ation, we used a published consumer price index (CPI) for 1774-2020 indexed to 
2020 US dollars.  Mann-Whitney U-tests were used to compare unpaired diff erences without parametric assumptions. 

Results:  A total of 43 fee tables from 18 states from 1818-1898 were identifi ed. The $30 charge to President Jackson for 
hydrocele surgery was similar to other states’ medical society recommendations of the early 1830s.  Over the 19th century, 
there was an insignifi cant increase in the low-end fee pricing for hydrocele surgery of $18.4 +/- 17.9 in 1818-1840 versus $28.70 
+/- 36.83 from  1880-1890 (p > .05), adjusting for infl ation.   Similarly, for initial male urinary catheterization, the mean surgical 
fee of $4.28 +/- 1.25 in 1818-1850 was similar to the $4.75 +/- 5.62 mean surgical fee in 1851-1900 (p>.05).  Adjusting to 2020 
dollars, however, reimbursement for urinary catheterization in 1818-1850, 1850-1900, 1975-1984, and 1992-2020 was $113.04 
+/- 38.06, $131.20 +/- 169.53, $73.87 +/- 2.38, and $23.05 +/- 4.69, respectively (p<.01).  of 11%.

Conclusions:  Dr. James Hall, physician to 10 US Presidents, appropriately billed the 7th President for what would be now 
described as a hydrocele drainage and scarifi cation. Fees for that procedure remained stable or decreased throughout the 19th 
century.  Surgical fees for male urinary catheterization, however, decreased 82% from the 1840s to the 2020s, correcting for 
infl ation.   
Keywords: Surgical Fees; Hydrocele; Historical Trends; Andrew Jackson; James C. Hall
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1), for the care and treatment of a hydrocele in the 
1830s (Figure 2)(4).  Additional care rendered to Jackson, 
included a second hydrocele operation September 4th, 
1833, and subsequent consultations from 1834-1836, 
and were all billed and reimbursed at similar rates (data 
not shown).  These fragments demonstrate an early 19th 
century fi duciary relationship between physician and 
patient.  It is unknown, however, if those charges refl ect 
prevailing contemporary billing practices or an infl ated, 
discretionary charge.  Dr. Hall’s medical billing may serve 
as more than just a curious memento of Presidential 
history by acting as a data point in a fuller analysis of 
similar urologic procedures during the 19th century and 
beyond.   We wished, therefore, to document prevalent 
billing practices and their costs during the dawn of 
American surgery for specifi c urologic procedures.   We 
then aimed to use economic models to compare those 
19th century surgical prices with more contemporary 
data of the RVU era to determine the net change in 
physician reimbursement over the 200 year period of 
the Republic.

SOURCES AND METHODS

Surgical Fee Tables.  Surgical fee tables were accessed 
from 1800-1930 from publicly available digital resources 
of the University of Missouri Libraries Prices and Wages 

project.  Medicare era charges were obtained from the 
Resource Library of the Center for Medicare Services 
(www.cms.gov), WorldCat.org, and HathiTrust Digital 
Library (Ann Arbor, MI).  

Consumer Price Index (CPI).  CPI conversion factors for 
dollars for 1774 to estimated 2028 were derived from 
the tables published by Sahr RC et al., School of Public 
Policy, Oregon State University (Corvallis). 

Relative Value Units (RVU) and Conversion Factor 
calculations.  We obtained RVUs from 1992-2020 
from the Center for Medicare Services, and Conversion 
Factors from the American Academy of Pediatrics5,6.  
Physician reimbursement for specifi c procedures was 
calculated as the product of the RVUs x the conversion 
factor for each specifi c year(5-7).   We used the CMS 
CPT code 51701 for urinary catheterization.

Statistical Considerations.  Mann-Whitney U-tests were 
used to compare unpaired data with non-parametric 
assumptions using an alpha of 0.05.  

RESULTS
19th century definitions of “radical cure” for 
hydrocele.  We found that there were two methods 

Figure 1. (Left) James Crowdhill Hall, MD (1805-1880), President Andrew Jackson’s physician (National Archives, 
Washington DC); (Right) Daguerrotype of Jackson, April 1845, age 78, by Matthew Brady (WikiMedia Commons, 
Public Domain)
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for the treatment of a hydrocele in the 19th century and 
these methods varied vastly from what is commonly 
referred to now as a “hydrocelectomy”.   The British 
surgeon Percivall Potts (1714-1788) appears to have 
been one of the earliest writers to note that mere 
drainage of a hydrocele was associated with recurrence 
and that stringent or sclerosing agents were required 
to induce the necessary scar formation within planes 
termed the ‘serosal’ and ‘parietal’ layers of the tunica 
vaginalis.  Potts termed the method of induced 
scarifi cation as a “radical cure”.(8) For this reason, there 
were two types of surgical procedures incorporated 
into the lexicon as the basis for medical fees: a simple 
hydrocele drainage or ‘puncture’ procedure versus 
hydrocele drainage with the addition of scarifying 
agents, surgical placement of a through-and-through 
wick, or placement of a scarifying drain which Pott’s 
termed a “seton”.  The procedure with these surgical 
steps appears to have been termed an “operation for 
hydrocele”, “radical cure for hydrocele”, “injection of 
hydrocele”, or “radical operation” throughout the 19th 
century.  It was not until the work of Ernst Van 

Figure 2.  Medical receipt, 1832, “Gen. Jackson to Dr. 
(JC) Hall for “operating for Hydrocele and Subsequent 
Attendance, $30” (Library of Congress, Andrew Jackson 
Papers)

Bergmann (in the mid 1860s that led to the technique 
that the modern urologist would recognize as a true 
“hydrocelectomy”, the operation whereby the excess 
tunica vaginalis is surgically resected  and the edges 
oversewn (coined the ‘Van Bergmann’s’ procedure 
at that time).  The exact date or time when the Van 
Bergmann hydrocelectomy became standard of care 
is unknown but is referenced in the American surgical 
literature as early as 1891.(9)  We therefore were 
required to limit our cost analyses to the decades 
preceding 1890 when there may have be less ambiguity 

as to what was performed when a surgeon billed for a 
“simple” versus “radical cure” of a hydrocele.

Fee Tables and Specifi ed urologic procedures:  A total 
of 43 Fee Tables were identifi ed that enumerated surgi-
cal fees for specifi c procedures that were performed in 
18 states between 1818-1889.     A total of 38/43 (88.4%) 
fee tables described the fees for treatment of a hydro-
cele with curative intent.  Over the 70 year study pe-
riod, the description of the procedure appears to have 
remained largely unchanged and was limited to three 
(3) terms: “operation for hydrocele”, “radical cure of hy-
drocele”, or “injection of hydrocele”.   We found that uri-
nary catheterization was listed in 33/43 (72.1%) of fee 
tables and specifi ed catheterization in the male versus 
female, for simple drainage versus dilation, and “initial” 
versus “subsequent”.   A total of 41/43 (95.3%) fee bills 
were published by a state’s or county’s medical soci-
ety and 2/43 (4.7%) published by non-society journals.  

Surgical Fees for Hydrocele “radical cure”:   A total 
of 29/38 (76.3%) fee tables listed a low and high range 
for the recommended fee for the surgical care of the 
hydrocele and 9/38 (23.7%) listed a ‘fl at’ fee (data not 
shown).  We analyzed the trend in the lower versus 
higher range prices over time and chose to include the 
‘fl at’ fee price with the lower range data.   We found 
that over the 70 year study period there was an insignif-
icant increase in the low end fee pricing for hydrocele. 
The average low end fee in contemporary, infl ation-
non-corrected US dollars for the treatment hydrocele 
from 1818-1840 was $18.4 +/- 17.94 versus $28.70 +/- 
36.83 from 1880-1890 (p > .05).   

The case of Dr. J.C. Hall and President Andrew Jack-
son.  James Crowdhill Hall was a revered physician and 
medical leader of mid-19th century Washington D.C.  Dr. 
Hall fi rst evaluated and treated President Jackson for 
a “hydrocele” in 1831 and twice charged the 7th Presi-
dent $30.00 for the “operation for the hydrocele”.  Fee 
tables from the Washington Medical Society of 1833 
and 1837 do not specify the fees for ‘simple’ or “radi-
cal” hydrocele operations, though they did specify the 
fees for fi rst time catheterization ($5.00) and the range 
charged for “lithotomy” of $40.00 to $100.00.(10,11)   
Contemporary tables that do list rates for hydrocele 
surgery include those of physicians from 1831 Hartford 
who charged $15.00 for “radical cure” and in 1836 Pitts-
burgh where the prevailing charge was $20.00.(12,13)  A 
surgical bill from Lowell Massachusetts of 1840 recom-
mends the fee of $2.00 for simple hydrocele drainage 
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and $5.00 for the “operation” while the charge in Ma-
con, Georgia for hydrocele was $50.00.(14,15)  

Surgical Billing for Urinary catheterization.  Unlike 
hydrocele therapy, we considered that the technique 
of routine male urinary catheterization may be similar 
throughout the history of the republic. We therefore 
compared surgeon reimbursement from 1818-1850, 
1851-1900, 1976-1985, and 1992-2020, fi rst as contem-
porary charges, and then in 2020 US dollars.  The surgi-
cal fees for a fi rst encounter male urinary catheterization 
remained fl at throughout the 19th century study period 
with an average price of $4.28 +/- 1.25 from 1818-1950 
compared to $4.75 +/- 5.62 from 1851-1900 (p-value 
0.67).  In comparison, during the pre-RVU based Medi-
care years of 1976 to 1984, the average (standard de-
viation) reimbursement for urinary catheterization was 
$22.93 +/- 5.65.  In the RVU-era, from 1992 to 2020, 
the average reimbursement for urinary catheterization 
was $18.16 +/- 1.11.  Adjusting to 2020 dollars, how-
ever, the reimbursement for urinary catheterization in 

1818-1850, 1850-1900, 1975 to 1984, and 1992-2000 
was $113.04 +/- 38.06, $131.20 +/- 169.53, $73.87 +/- 
2.38, and $23.05 +/- 4.69, respectively.  

DISCUSSION

Our contemporary view of surgical reimbursement under 
Medicare is that payment for services is derived from 
RVUs multiplied by a geographic practice cost index 
value (GPCI).   Urologists are able to calculate their 
expected CMS reimbursement for any specifi ed CPT 
code performed in any state.   Throughout the history 
of the republic, however, surgical fees were in large part 
based on consensual levels established by local and 
state medical societies.(3,16-18)  Data, however, that 
documents just what those pre-Medicare fees were and 
how they evolved over the history of American medicine 
has rarely been reported.   This study allowed us to 
understand the billing behavior of physicians over the 
entire 19th century and then compare those to our era.  
We found that not only was President Jackson’s physician, 

Year Location Low High Ref. Year Location Low High Ref.
1818 New Hampshire $2 3 1875 Chicago $20 $50 21
1831 Hartford, CT  $ 15 12 1879 Los Angeles, CA $25 $100 21
1836 Pittsburg, PA  $ 20 13 1882 Central District, IA $20 $ 30 17
1841 Macon, GA  $ 50 15 1882 Iowa Un. Med. Soc. $15 $40 17
1848 Philadelphia, PA  $ 5  $ 20 22 1882 Brooklyn $20 $75 23
1848 Allegheny Cnty PA  $  20 24 1883 Milwaukee $25 $50 20
1850 San Francisco, CA  $ 100  $ 200 25 1883 Des Moines, IA $15 $100 17
1852 Philadelphia, PA  $ 5  $  10 26 1886 Polk County, IA $10 $25 17
1855 New York NY  $ 5  $ 20 27 1886 Scott County, IA $10 $25 17
1855 Sacramento, CA  $ 50  $ 100 27 1889 Kansas City, MO $25 $100 28
1858 Hamden, MA  $ 5  $ 10 29 1891 Average US $20 $50 30
1859 Louisville, KY  $ 25  $ 50 31 1891 North Parma, NY $10 $25 30
1860 New York NY  $ 20  $ 60 16 1891 Chattanooga, TN $25 $50 30
1862 Madison, IN  $ 50 32 1891 Kershaw County, IA $15 $25 30
1862 Knightstown, IN  $10 33 1891 Kansas City, MO $25 $100 30
1864 Sullivan, IN  $25  $ 50 34 1892 Sullivan, IN $25 $50 34
1864 Philadelphia, PA $25 27 1892 Chicago, IL $50 $200 35

1868 Milwaukee, WI $10 $25 20 1894 Baltimore, MD $10 $50 36

All Known Fee Tables for “radical” operative therapy for hydrocele in 19th century America cited in manuscript.  Where no 
low or high fee range was given, the provided fee was placed in the “low” column. Not included: 1898 Fee of the Medical 
Society of San Francisco for the “radical cure of hydrocele” of $200 (Ref. 21).  Abbreviations: Ref.:Reference 
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Dr. James C. Hall, reasonably fair and appropriate with 
the fees charged for his services, but that physician 
fees throughout the 19th century were remarkably 
unchanged.    The pricing of medical fees by physicians 
took in account several factors including self-perceived 
value of a service, initial versus subsequent care, simple 
versus complicated procedures, and risk, all of which 
are incorporated into RVU billing.  Pricing in the 19th 
century was diff erent in that physicians also took into 
account the time of day, road conditions, travel time, 
fi nancial status of the patient, and the generally low rate 
of payment3.   Overcharging was negatively perceived 
and cast skepticism on the quality of care.
 We found that Dr. Hall’s charges of $5 for an initial 
consultation, $2 for a subsequent consultation, and $30 
for a hydrocele operation were all in line with prevailing 
charges recommended by the Society despite the status 
of Dr. Hall’s famous patient.  We also found that the 
“operation”, or what many over the 1818-1898 period 
called a “radical cure” for hydrocele was not what is 
known today as a “hydrocelectomy”.  Most 18th-19th 
century physicians viewed hydrocele care as either a 
simple drainage via an incision and stylet (or ‘seton’), 
or “operation”, that is, ‘hydrocelotomy’ plus injection 
of scarifying agents and long term drains.  Dr. Hall’s 
“operation” on Jackson most likely was the latter. Thus, 
for our analysis, we were not able to compare hydrocele 
costs from the 19th century with those of our current era 
because of the diff erent nature of the procedure.  
 For a long term model comparison of urologic 
costs, therefore, we analyzed the fees for male urinary 
catheterization which we conjectured was performed 
similarly to an early 19th century physician as it is in 
a 21st century emergency room.  We found that, in 
2020 US dollars, a simple catheterization in the early 
19th century would be charged on average about $120.  
By 2020, the Medicare rate for physician’s services for 
the simple catheterization had dropped to $20.  Even 
at this level of granularity, one may surmise that 19th 
century physicians charged higher rates, at least 5 fold 
higher, than physicians are reimbursed now for the same 
procedure.   Physicians may have chosen to demand 
higher average fees in historical times to compensate 
for the then notoriously low rate of reimbursement. .  
Physicians in the Medicare era may be reimbursed at the 
lowest rates in history but may make up for the diff erence 
with increasing services rendered.  
 Medical societies realized even in pre-Revolutionary 
America that some patients had limited means to pay 

fees. The concept of a ‘slide fee scale’ had become 
codified in 19th century fee tables, “establishing a 
minimum and maximum charge...giving each member 
the liberty of deciding for himself on any sum between 
the highest and lowest designated”.(19)  We found that 
the majority of fee tables in the study utilized the sliding 
scale and were remarkably consistent across the country, 
though they rose over time.  Mid-century surgeons in 
Philadelphia charged $5-20 for hydrocele drainage and 
scarifi cation which rose to $10-50 in 1890 Baltimore.   
The discretionary nature of physician billing, to some, 
reflected the self-perceived quality of the services 
provided , a concept somewhat anathema to the RVU 
era of the same price for low or high quality procedures.  
 We recognize many limitations with our analysis, 
namely that the paucity of data on billing in the 19th 
century may not make up a legitimate set of numbers 
for statistical analysis.  Our data sets are derived from 
the current digitalized landscape and may not refl ect 
the unknown and potentially unlimited texts yet to be 
available through computer based searching.   Similarly, 
the only bills we analyzed of Dr. Hall, the original 
subject of the analysis, were preserved by the federal 
government and do not refl ect a larger pattern of billing 
of non-Presidential patients.  
 Still, ours is the fi rst study, of which we are aware, 
that documents historical billing fees over the course 
of American history for any medical let alone urological 
procedures and places into perspective the diminished 
fi nancial returns on medical care, despite a presumed 
increase in quality, and the education required to deliver 
quality care.  The study may also suggest whether a well 
self-regulated and transparent physician-driven fee table 
as a basis for quality-focused surgical care should be 
revisited. 

CONCLUSIONS:  

Surgical billing in the 19th century was included as a 
direct doctor to patient discretionary charge, based on 
published medical society fee tables, taking into account 
case complexity, time, experience required, and travel.  
Charges for hydrocele were stable over the 19th century 
and refl ected the fl at, non-infl ationary period of the gold 
standard of that time.  Dr. James Hall was a prescient 
leader of Washington, DC medicine and appeared to bill 
President Andrew Jackson for hydrocele therapy that 
was consistent with prevailing charges.  Reimbursement 
for male urinary catheterization, however, appears to 
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have decreased, correcting for infl ation, from early 19th 
century highs to their lowest levels in US history by 2020.  
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In the late 19th century, partial cystectomy was used
to treat bladder tumors on rare occasions, but total 

removal of the whole bladder was believed to be beyond 
the limits of surgery.  Two renowned surgeons rejected 
existing dogma and, when presented with challenging 
cases for which no other means were available, decided 
to risk a Blasenextirpation (Ger.: Bladder removal).  
The heroic story of their clinical innovation, from 
contemporary accounts of peers and in the surgeons’ 
own words, demonstrate the basis for such a gewagter 
Eingriff  (Ger.: “a daring surgical intervention”). 

SOURCES

We cited German works by Frederick Moll et al. as 
indicated, used contemporary surgical texts, translations 
of Bardenheuer’s and Pawlik’s descriptions of surgery, 
and photography in the public domain or cited from 
indicated sources.

RESULTS

The First Cystectomy.  Bernhard Bardenheuer  (1839-
1913) (Figure 1, left) was a prominent German surgeon 

at the Cologne Citizens’ Hospital in 1886 when he 
examined 57 year-old Theodor Baum, who suff ered 
from locally advanced bladder cancer blocking both 
ureter.(1,2)   Bardenheuer could not palpate the tumor 
and established the diagnosis by the newly invented 
cystoscopy.  He knew eff ective surgery was nonexistent 
at the time for advanced pelvic cancers, but he wrote…”I 
have always asked the question about bladder cancer if 
it would be possible to remove the whole bladder, in the 
cases where the entire bladder or the ureteral orifi ces 
are aff ected by tumor”. (3,4)  Faced with the challenge 
of an incurable locally advanced bladder cancer by 
conventional means, “I decided and suggested to the 
patient removal of the tumor and perhaps the bladder, 
then planned to implant the ureters into the rectum.”(2)
 The operation took place on January 13, 1887 in 
the City Hospital of Cologne (Figure 2).  Bardenheuer 
documented the operation as follows: 
  “Through a superfi cial oblique incision and cutting 
the outer muscle layers of the bladder wall, it appeared 
that one could easily separate the whole bladder and 
individual muscle layers from the mucosa, so that one 
would be able to remove the mucosal cover alone.  I 
began to peel off  the mucosa everywhere from the 

The First Two Total Cystectomies – A brief history of 
failed-successes

Harry Herr
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Introduction:  Radical cystectomy is a complex surgery for bladder cancer which has undergone progressive changes for a 
century.   The originators of the procedure required pioneering innovation and their biographies place the challenges of radical 
cystectomy in proper perspective

Sources:    English and German textbooks and secondary sources

Results:  Bernard Bardenheuer (1839-1913) and Karl Pawlik (1849-1914) performed the world’s fi rst two cystectomies for 
bladder cancer, overcoming challenges of contemporary anesthesia, vascular control, and renal drainage. 

Conclusions: The originators of radical cystectomy illustrate that true advances in surgery require bold innovation and forward 
thinking but also that the limitations of contemporary technology must be overcome.  
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muscle; this went well on the back and sides, but not 
the dome because here the cancer had extended far 
beyond the bladder wall. The right ureter was enlarged, 
the size of a fi nger (“fi ngerdick”), and was transected 
extravesically.  Despite excision of the left sidewall (of 
the bladder), I was unable to fi nd the left ureter, so I 
assumed that it was obstructed. The fundus together 
with the prostate was then lifted off  the rectum after 
the urethra was severed.  (The) patient had become very 
weak.”  The operation had lasted 75 minutes.
 During the fi rst days after the operation, recovery 
appeared hopeful, however after two weeks, Baum 
succumbed to uremia.  
 “Operation successful, patient dead”.   The autopsy 
report stated, “The left ureter was obstructed, the left 
kidney markedly hydronephrotic, the right (kidney) 
showed likewise the early stage of hydronephrosis.  The 
wound cavity was completely closed, nowhere existed 
an infection.”
      Bardenheuer did not explain why he neglected 
to implant the right ureter into the rectum as he had 
planned and left it to drain freely into the pelvis.  
Moll suggests that he had to forego implanting the 
ureter owing to excessive bleeding encountered 
while removing the prostate.(3) We also do not know 
pathology of the bladder specimen to ascertain whether 
Bardenheuer may have cured his patient.  Nevertheless, 
his fi rst ever total cystectomy represented forward 

thinking and pioneering work, which opened the door 
for others to follow. Although he never performed 
another cystectomy, the next case occured two and a 
half years later.

The Second Cystectomy.  Karel Pawlik  (1849-1914) 
(Figure 1, right) was an Austro-Czech gynecologist 
working in Prague who trained in Vienna under the 
famed surgeon and polymath Theodor Billroth (1829-
1894).   Pawlik innovated many urologic advances 
including air cystoscopy.(5)  Howard A. Kelly (1858-
1943), an American gynecologist who sometimes 
did work in the emerging fi eld of urology, credited 
Pawlik for identifying the anatomic landmarks, and 
for technologic innovations, that allowed for free-
hand ureteral catheterization.(6) Pawlik performed his 
fi rst cystectomy during his tenure as Professor at the 
University of Prague. 
  “The patient (woman) came to Prof. Pawlik for the 
fi rst time on June 16, 1888 on account of persistent 
hematuria... (At cystoscopy), he detected a thin-stalked 
polyp the size of a cracked almond.   After creating an 
artifi cial vesicovaginal fi stula, he cut out the attached 
stem of the polyp with thermocautery and sutured up 
the fi stula.  Complete healing followed, and the woman 
left the clinic July 28, 1888.(3)
 “A year later, on July 11, 1889, she came again to the 
clinic in very weak anemic condition.  For eight months 

FIGURE 1 (Left) Bernard Bardenheuer (1839-1913) performed the world’s fi rst cystectomy in Cologne, Germany in 1887 (Ber-
nard Becker Medical Library Archives, Washington University, St. Louis)  (Right) Karel Pawlik (1849-1914) performed the second 
cystectomy in Prague a year later (Wikimedia)
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after the operation she had felt well, then hematuria 
recurred without stopping.  Endoscopic examination 
of the bladder interior showed massive, widely situated 
papillomas.  Malignancy was confi rmed through the 
microscope.
 Pawlik conceived of performing a cystectomy in two 
stages with the ultimate goal of forming an orthotopic 
reservoir using redundant vaginal wall.  The fi rst stage 
occurred on August 3, 1889, when Pawlik performed a 
transvaginal procedure to dismember the ureters from 
the bladder and have them form ureterovaginal fi stulas.   
“On August 27 the total cystectomy followed.  Through 
a sectio alta (extraperitoneal suprapubic incision used for 
bladder stones)…, Pawlik mobilized the bladder down 
to the (bladder neck)…The anterior vaginal wall …was 
split transversely and the bladder was pulled through…
into the vagina and cut off  at its internal orifi ce.  The 
woman collapsed here but was resuscitated with a 
subcutaneous injection of 300cc of warm, physiological 
saline solution.”  The anterior and posterior vaginal walls 
were circumferentially sutured to the urethra using 
colpocleisis.  Before closure, elastic ureteral catheters 
were introduced into both ureters through the urethra.
 “The subsequent recovery was relatively good”, 
despite the development of a pelvo-vaginal fi stula, poor 
post-operative nutrition, and midline abdominal wound 
healing. 
 “The opening at the lower end of the abdominal 
wound healed first about three months after the 
operation; the cavity behind the symphysis and the 

vaginal fistula even after eight months.  A second 
attempt to close the vagina on June 20, 1890 failed.
 “On July 18, Pawlik performed a new colpocleisis 
in the sagittal direction reinforced with widely placed 
continuous level sutures.  This healed down to a very fi ne 
fi stula just under the urethra.  Lying down the patient 
now held the urine for a long time; when she stands 
up however, it trickles down through the fi stula.  The 
woman notices (that the vaginal bladder may contain 
up to 400 cc which she was)…able to spontaneously 
empty by contracting her perineal muscles.  It will now 
be possible to close the small fi stula and... it is very 
probable that the new bladder will possess suffi  cient 
continence.  In any case, the woman, who a year ago had 
a threatening villus cancer, now was able to undertake a 
trip to Berlin to visit the great city.  This operation, the 
fi rst ever performed on a woman,  has found all-around 
appreciation and recognition from colleagues.”(7)

DISCUSSION

We can assume that the fi rst two cystectomies were 
‘simple’ cystectomies.  Both were extraperitoneal, 
violated tumor margins, and did not remove perivesical 
fat or pelvic lymph nodes around the bladder.  They 
were not radical cures or obeyed the principles of a 
formal cancer operation that we know today as a radical 
cystectomy.  On the other hand, medical advances are 
appreciated in context of their unique time and place. 
It was nearly a century later, after all, that modern 

FIGURE 2.  Site of the world’s fi rst cystectomy by Bardenheuer, the Kölnische Bürgerhospital an der Fleischmengergasse 
(City Hospital of Cologne). “The large glass window gave a view of the bare chestnut tree in the inner courtyard and the west 
facade of the Church of St. Cecilia” in the Neumarkt sectin of Cologne.  Despite red crosses on the roof, half the building was 
destroyed in the air raids of 1942.
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surgical oncologic principles began to be established.  
No previous surgeon had attempted to remove the 
whole bladder which may have been deemed a ‘radical’ 
attempt to manage incurable bulky papillary or invasive 
bladder cancers.  The alternative was that patients were 
otherwise consigned to languish without treatment until 
their inevitable, painful deaths. 
 These two attempts at cystectomy, despite their pa-
tients’ ultimate outcome, represent successes.  Barden-
heuer’s surgery may have failed because of bad (i.e. 
advanced) disease, the lack of a urinary diversion, and 
antibiotic chemotherapy.   Pawlik had more success partly 
owing to a favorable (i.e. localized) tumor and a creative 
viable urinary diversion which was no less than a novel, 
albeit primitive, orthotopic neobladder.(8)   What be-
came clear from these moments in the late 19th century 
was that removal of the whole bladder was feasible and 
sometimes necessary to cure bladder tumors, but that 
long-term survival was inextricably linked to successful 
and well-maintained diversion of the urine.   
     Surgical ‘fi rst’ claims are common, and most are mi-
nor modifi cations (albeit some signifi cant) of existing 
techniques.  True ‘fi rsts’ in surgery, which establish a new 
standard of care or a basis for future advances, are, in-
deed, rare. Although many factors other than surgical 
experience and skill contribute to revolutions in surgery, 
the essential element is a brave patient and a visionary  
surgeon - an individual who possesses more talent, imag-
ination and will than her/his contemporaries, who sees 
what is possible where others can’t, who, despite the 
admonitions of infl uential colleagues, proceeds with an 
innovative, but untried operation, not for fame and for-
tune, but a fervent desire to help a desperate patient in 
need for whom contemporary treatment does not exist.  
Some true ‘Firsts’ initially fail, but if scientifi cally sound, 
most later attempts succeed and become landmarks 
in the history of urology.  To this, the contributions of 
Bardenheuer and Pawlik stand out.     
     Signifi cant change in medical practice comes slowly, 
and from the end of the 19th to the fi rst half of the 20th 
century, few cystectomies were performed.  The urine 
was diverted into the vagina, large bowel, or to the skin.9  
Most attempts failed miserably, and surgeons acquired 
little enthusiasm for an aggressive operation associated 
with a greater than 50% mortality.  Total cystectomy was 
just too dangerous, referred to “as a life-threatening op-
eration, which for the bearer would be possessed with 
life-long severe, unpleasant consequences, whose as-
sessment prohibits a fi nal judgement.”(3) Urologic text-
books warned, “that patients in general can live bet-
ter without as with the operation.”(3)  It was not until 

after World War II that the modern open radical cystec-
tomy was introduced into urologic practice as a safe (al-
beit still morbid) and therapeutic operation for invasive 
bladder cancer, thanks to the   research and further at-
tempts of Wyland Leadbetter (1907-1974), Victor Mar-
shall (1913-2001), Willet Whitmore (1917-1995), and later 
Donald Skinner. all standing on the shoulders of Bern-
hard Bardenheuer and Karel Pawlik.

CONCLUSION

Bernard Bardenheuer and Karel Pawlik, within a year of 
each other, completed the fi rst two known cystectomies 
for bladder cancer.  Their pioneering eff orts led the way 
for the long and unending process of improving sur-
gery for the betterment of patients and their outcomes. 
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Classical music generally refers to the musical output 
of western Europe between the Baroque era to the 

rise of the modern composers of the early 20th century.   
Classical music has been said to refl ect the momentous 
societal changes of a rapidly industrialized ethos and 
rise of the middle class where composers embraced 
folk music and culture, a broader access to music and 
performance, and the ‘virtues’ of nature and a non-
urban idyll.(1)  At the same time, enormous population 
pressures, warfare, rising international commerce 
and trade, and poor public health polices created an 
environment ideal for contagion, pulmonary infection, 
and sexually transmitted diseases.  Amongst these, 
infection with Treponema pallidum, which originated 
in 9th century Asia Minor, and fi rst documented in 

Europe in the late 1500s, was particularly insidious.
(2)  Primary infection, with its classic painless ‘chancre’, 
may be self-limited, especially in females, and months 
to decades may elapse before victims developed 
the cutaneous signs of secondary syphilis and the 
debilitating and typically fatal eff ects of tertiary or 
neurosyphilis.  Congenital syphilis is typically acquired 
via transvaginal delivery and such patients may develop 
syphilis without ever being sexually active at all.  Therapy 
for syphilis in the classical era was wholly empiric, and 
likely injurious, and incorporated topical salves, suction, 
and injections of mercury, itself a neurotoxin.(3,4) 
Progression was the rule and with the development 
of neuro-syphilis, patients suff ered a cognitive decline, 
physical decompensation, and cardiogenic death.  

The Impact of Syphilis on Late Works of Classical Music 
Composers 
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Introduction:  Tertiary syphilis represents an advanced stage of infection with treponema pallidum and was an endemic problem 
in pre-penicillin society.  The disease was easily contracted and transmitted in all walks of life and the small coterie of European 
classical music composers was no exception.  We wished to identify those artists of the genre who suff ered from Treponema 
pallidum infection and establish potential eff ects of the disease on their musical output and career. 

Methods:   We reviewed contemporary accounts and secondary source biographic information of known syphilitics who wrote 
and performed in the mid to late 19th century, the period normally referred to as that of ‘classic music.   We correlated known 
medical features of Treponema pallidum infection, and its therapy, with their potential eff ects on composer creative output.

Results:  We found that seven composers of the 19th century suff ered from the physical stigmata of Treponema pallidum 
infection as well as familial and social stigmatization.  Tertiary infection, and its neuro-psychiatric consequences, appears to have 
been directly related to premature death (e.g. Franz Schubert died at the age of 31); suicidal ideation and/or major depressive 
disorders (Robert Schumann, Hugo Wolf, Bedrich Smetana); persecutory manic bipolar disease (Gaetano Donizetti); blindness 
(Frederick Delius); and mercury-induced laryngoplegia (Niccolò Paganini).  

Conclusions:  Syphilis has been a fatal disease through ages and among its victims, authors and artists died with symptoms of 
mental deterioration due to neurosyphilis. The infl uence of the disease upon their last works can be traced especially in the case 
of composers, as hallucinations and horrors and psychological confl icts are refl ected in their music.the need for a journal wholly 
dedicated to the history of urology. 

Key Words: classical music, syphilis, psychosis
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Classical composers who suff ered from syphilis would 
have been no diff erent but the impact of the disease on 
their creative output is unknown.  We wished to identify 
those syphilitic composers the period of Classical Music 
and identify how features of their Treponema pallidum 
infection that may have shaped the music we have 
come to recognize as from one of the greatest culturally 
creative epochs in history.

SOURCES

We used WorldCat, regional and national bibliographic 
libraries, and PubMed to identify any potential 
composers for the study using the keywords “syphilis”, 
and its stages, “composers”, “19th century”, and 
“classical music”.   We then correlated known medical 
features of Treponema pallidum infection, and its 
therapy, with composer creative output including delay 
of care, diagnosis, physical complaints (e.g. tinnitus) and 
psychiatric symptoms (e.g. mood disorders, auditory 
and visual hallucinations).  

RESULTS

The Composers. We found seven composers of the 
Classical Age were diagnosed with syphilis during 
their lifetimes and serve as the cohort for this study: 
Nicolò Paganini (1782-1840), Franz Schubert (1797-
1828), Gaetano Donizetti (1797-1848), Robert Schumann 
(1810-1856), Bedrich Smetana (1824-1884), Hugo Wolf 
(1860-1903), Frederick Delius (1862-1934). 

 Nicolò Paganini (1782-1840) was a Genoese virtuoso 
violinist and composer known throughout Europe for 
his   extraordinary ability to perform the most complex 
pieces.(5) Both an innovator and performer, Paganini 
created some of the greatest works for the violin 
including his legendary 24 Caprices for Solo Violin in 
the early 1800s. He was active from 1795 to 1838 and 
composed at least 112 concertinas, sonatas, and quartets 
for violin, cello, and guitar.  It is likely that Paganini 
became infected with treponema pallidum in 1822 at 

Figure 1.  (Left). Niccolo Paganini (1782-1840) in an 1888 lithograph, from Merveille de Paganini (the Marvel of Paganini), 
National Library of France (gallica.bnf.fr) (Right) Franz Schubert (1797-1828) in a 3D rendering by Hadi Karimi (courtesy of 
the artist at hadi.karimi.com, 2021)
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the age of 40.  He underwent surgical care of necrotizing 
osteitis of the jaw at the age of 46 and endured years of 
therapy for recurrent syphilis with mercury and opium, 
which, while a contemporary standard of care, resulted in 
career-ending physical and psychological dependence.  He 
also developed severe dysphonia rendering him unable to 
speak which some have argued was due to syphilitic aortic 
arch dilation, tuberculosis, or the Ehlers-Danlos syndrome 
that allowed him such remarkable fi nger dexterity (Figure 
1, left).  In 1834, Paganini was so ill that his performances 
were kept at a minimum and he declined a personal 
invitation by Héctor Berlioz (1803-1869) to perform the 
composer’s viola concerto Harold in Italy.(6)  By 1838, 
Berlioz found Paganini nearly aphasic and the stricken 
violinist could only communicate by whispering into the 
ear of his 13-year old son, Achille Paganini.(7)
 Franz Schubert (1797-1828) (Figure 1, right) was a 
prolifi c, exceedingly popular Viennese composer of piano 
and symphonic works who developed primary syphilis in 
1822 and was, thereafter, in and out of syphilis hospitals 
for the remaining years of his short life.  His more than 
1500 secular and sacred works, ranging from solo piano to 
symphonic orchestral works, including the famous ‘Trout’ 
Quintet (1819) and Ave Maria (1825), are some of the 

most enduring pieces of classical music ever created.  By 
1823, he was incapacitated by mood changes, depression, 
headaches and dizziness. Two of Vienna’s preeminent 
physicians, Drs Ernest Rinna von Sarenbach and Joseph 
von Vering, subjected Schubert to some 20 repeated 
sessions of mercury inhalation therapy despite its severe 
side eff ects.(8,9) An erroneous diagnosis of typhus seems 
less likely than end-stage syphilis (as no typhoid epidemic 
was recorded in 1828) and he died at the age of just 31 
years, or four years younger than Mozart.(10)
 Gaetano Donizetti (1797-1848) was an Italian composer 
of almost 70 operas famous throughout Europe but also 
created dozens of symphonic, chamber, and sacred music 
including Poliuto (1838).  He likely acquired syphilis at the 
age of 31 and long suff ered from its neurologic eff ects.  
Working at the Paris Opera, he consulted with Parisian 
specialists in venereal diseases, including Philippe Ricord, 
but Donizetti’s syphilis progressed through all its stages 
until, suff ering from headaches, convulsions, incontinence, 
psychosis, and aphasia, he died in a mental institution, a 
post-mortem confi rming the diagnosis of neurosyphilis.
(11,12)
 Robert Schumann (1810-1856) (Figure 2, left) is 
regarded as one of the greatest composers of the 

Figure 2.  (Left). Robert Schumann (1810-1856), in an 1850 daugerrotype by Johann Anton Völlner, Hamburg. (Right) Bedrich 
Smetana (1824-1884), Prager Presse, issue 4, March, 1924, National Library of France (gallica.bnf.fr)
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Romantic era and his opus extended to four 
symphonies, one hundred major solo piano works, 
and dozens of vocal works, ballads, and chorales.  
Born in Zwickau, Germany, an accidental hand 
injury, intended to improve his virtuosity, forced 
him to abandon his soloist aspiration.(6) At the 
age of 23, he suff ered the fi rst of many severe, and 
incapacitating melancholic depressive and manic 
episodes, with persecutory and suicidal delusions.  
He married the famous composer and pianist Clara 
Schumann nee Wieck (1819-1896) in 1840. Robert 
Schumann likely had syphilis as early as 1830 and 
developed tertiary disease, which is rarely infectious, 
before his marriage as Clara never contracted the 
disease.13 Robert died in an insane asylum suff ering 
from visual and auditory hallucinations, enduring 
rapid cycles of demonic and angelic visions.
 Bedrich Smetana (1824-1884)(Figure 2, 
right), regarded as the father of Czech music, 
and composer of the beloved symphonic poem 
The Moldau (1874), died from neurosyphilis in 
an insane asylum.  Smetana’s first symptoms 
occurred at the age of 38 as auditory hallucinations, 
followed by tinnitus and hearing diffi  culties.(14) 
In 1849 he married Katerina Kolarova but three of 
their four children died between 1854 and 1856.
(15) After 12 years Smetna became completely 
deaf, although examined and treated by the most 

eminent specialists in Paris. The last years of his life 
were plagued by delirium and occasional violent 
behavior, mentioned visits of non-existing persons, 
and addressing letters to imaginary friends.  His 
memory impairment eventually led to confusion 
between the Czech and the German languages. 
After his death, an autopsy performed attributed 
his mental disease to neurosyphilis and a century 
later, when his body was exhumed and examined, 
all tests for syphilitic infection were positive and 
huge concentrations of mercury were found in his 
tissues.(16)
 Hugo Wolf (1860-1903) was an Austrian 
composer, a contemporary of Brahms and Wagner, 
who was fi rst diagnosed with syphilis at the age of 
31.  He developed increasing depressive symptoms, 
only occasionally having lucid intervals to fi nish 
about 300 songs, and was eventually resigned to 
an insane asylum after several suicide attempts.(6,7)
 Frederick Delius (1862-1934) was a late 19th 
century American-infl uenced British composer best 
known for orchestral fantasies, tone poems, and 
sonatas that achieved considerable fame in early 
20th century England.  He probably contracted 
syphilis in the Bohemian conditions of 1888 Paris 
but later married the painter Jelka Rosen in 1903 
and enjoyed good health during their fi rst years of 
marriage. During a visit to England at the age of 

Figure 3.  (Left).  Fanny Facchinardi Persiani (1812-1867) as Lucia at the London Premier of Donizetti’s Lucia di 
Lammermoor. (Right) Hugo Wolf, from Hugo Wolf, by Erbest Newman, London, Methuen & Co., 1907

Syphilis in 19th Century Composers  32



48, he developed severe headaches and back pain, 
followed by blurred vision. Ten years later he was 
wheelchair bound, blind, and, at the end of his life.(18) 
He was only able to transcribe his late works through 
a famous relationship with the composer Eric Fenby 
who volunteered to act as Darius’ amanuensis from 
1929 to the composer’s death in 1934.

Diagnostic impact on late compositions
Franz Schubert was informed of his diagnosis of 
syphilis in 1822 which, it is said by biographers and 
musicologists, contributed to his halting work on 
the music that has become known as the Unfi nished 
Symphony.(15) At the time, most symphonic works 
were in 4 movements. Schubert, who was as prolifi c 
as Mozart, completed ‘only’ two symphonies and 
suggests an abrupt and profound alteration in his 
productivity.  The gifted young composer, suff ering 
from pain, fever, rashes, and hair loss, writes music 
that takes a darker turn, refl ecting a soul in pain and 
fear of death, in sharp contrast to the joyful, exuberant 
works of his earlier years.(9) As he drank his ‘mercury 
tea’, and continued with hair loss, his lieder and 
other compositions, like Der Tod und Das Mädchen 
(Ger.:Death and the Maiden)(1824) and Die Winterreise 
(Ger.:Winter Journey)(1827),  refl ected bleakness, 
despair, and mortality.(13) Reacting in a similar way 
to his diagnosis, Smetana anticipated its consequences, 
writing “fi nal page” in the middle of a score.  

Auditory eff ects within compositions
Bedrich Smetana long suff ered from hearing loss 
and tinnitus which are manifestations of so-called 
otosyphilis, occurring in up to 40% of those with 
tertiary syphilis.  He had been suff ering from otosyphilis 
during the creation of his First String Quartet (1876), 
subtitled “From My Life”, which, in the composer’s view, 
heralded his greatest infi rmity,  the acquired deafness 
“which (cut him) off  from the enjoyment of the art 
of music”.  The quartet expresses the composer’s 
joy at his professional success but then, in its last 
movement, is suddenly interrupted by the profound 
silence of a diminished seventh chord.  An agitated low 
tremolo coupled with an extremely high harmonic E 
then replicates the whistling sound of an A-fl at major 
chord that Smetana associated with his tinnitus. The 
quartet never recovers its optimism thereafter and 
resigns itself to a sad, ignominious conclusion.  The 
work is considered one of the great string quartets of 
the 19th century as well as a great example of artistic 

self-refl ection and medical self-assessment.(19,20)
 Similarly, Robert Schumann suff ered from what 
was termed a “syphilitic sound”.   His last published 
work, Ghost Variations for piano, completed after a 
suicide attempt, evokes the relentless tinnitus that 
plagued Schumann for the remainder of his life.  
Underperformed and recorded, the Variations are 
some of the most beautiful melodies of the Romantic 
Period, dedicated to Clara Schumann, as well as the 
most tragic.  Schumann wrote down themes which 
he thought he heard delivered from “angels” and 
“demons”.(21) Schumann had a decades long bout 
with mood disorders and may have suff ered from both 
neurosyphilis and cyclic bipolar disease.  His canon and 
compositional output did not appear to be as aff ected 
by his years of syphilis as the other composers in the 
study but impacted his daily life. At one soiree, he 
was taken away from the piano where he had begun 
to play non-sense music and his wife, Clara, became 
increasingly protective of his public perception. Ten 
months before his death, she prohibited the famed 
violinist Joseph Joachim from playing Shuman’s Violin 
Concerto in D minor (1853), his only such piece,  as she 
felt the work “showed defi nite traces” of her husband 
mental decline.  After a less organized but ‘symphonic’ 
1st movement, the 2nd movement was said to be 
composed after Schumann had dreamt of a ghost that 
dictated to him a “spirit theme” consistent with other 
auditory hallucinations he experienced throughout his 
life.(22) The 3rd movement has long been considered 
as so challenging it verges on the unplayable and 
awkward partly due to Schumann’s requirement that 
it be “lively but not too fast” (“Lebhaft, doch nicht so 
schnell”). It has thus been conjectured that Schumann’s 
neurosyphilis and bipolar disease made him conceive 
or and realize music at not only the plane of the 
sublime but a diff erent, surreal tempos.(21)

Psychoses within compositions
 Schumann may have suffered from the dual 
diagnoses of treponemal infection and bipolar 
disorder but Gaetano Donizetti, whose symptoms 
were similar, was more autobiographical about the 
general eff ects of psychosis.   In his famous 1835 
tragic opera, Lucia di Lammermoor, the “mad scene” 
of the emotionally fragile title character, Lucia di 
Lammermoor, depicted Donizetti’s own evolving 
psychosis (Figure 3, left).  In Act III, Lucia bursts onto 
the scene, covered in blood, having murdered her 
husband in a fi t of rapid cycling joy and terror, mad 
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with visual and auditory hallucinations, and blurring the 
borders of fantasy and reality.  In his earlier 1830 opera 
about the 2nd wife of King Henry VIII, Anna Bolena, 
Donizetti considered the depression and psychosis of 
her involuntary confi nement in the Tower of London.  
Tragically prescient, Donizetti’s worsening neurosyphilis 
and psychoses eventually led him to be involuntarily 
hospitalized in an asylum in the Parisian suburb of Ivry.
(12) The composer left his mark on at least 4 of his 65 
operas by portraying in musical terms, from personal 
experience, the psychological and physical eff ects of 
chronic mental illnesses. 

Depression and Resignation within compositions
The Overture from Schumann’s Szenen aus Goethe 
Faust (1844-1853) is one his last works Schumann 
completed over many years of depressive disease, 
creativity, and infi rmity. Its complex melodies and 
challenging harmonics invokes a sense of profound 
anxiety which some argue that “(the Overture) is a 
tormented orchestral score of certainly debatable 
unity and control.”(23) Clara Schumann became 
increasingly concerned about her husband’s health 
and the direction of his musical output.  It is rumored 
that she and their friend Johannes Brahms destroyed 
many of the composer’s later, troubling works, which 
they thought to be evidence of his mental decline.  
While Five Pieces for Cello and Piano (1849) may have 
indeed followed such destiny, his Violin Sonata (1851), 
Violin Concerto (1853), and the Fantasy for Violin and 

Orchestra (1853) thankfully remain in the universal 
repertoire.
 A well-known composition of Franz Schubert 
from his last year, one of his “Schwanengesang” (Ger.: 
“Swan Songs”), is entitled Doppelgänger (1827) based 
on the poem by Heinrich Heine about meeting one’s 
‘spirit double’. The idea of an exact but usually invisible 
replica of every human or animal is an ancient one and 
traditionally associated with imminent death. Some 
biographers interpret the song as revealing Schubert’s 
two-sided nature of his personality, pre-announcing 
the common fate he shared with his close-knot circle 
of Viennese friends. A letter of 1824 refl ected the 
pessimism of his now two year battle with the disease 
that would end his life.  “Imagine a man whose health 
will never be right again, and who, in sheer despair 
over this, ever makes things worse and worse, instead 
of better…(24) The imminence of death, as represented 
by the Doppelgänger, thus haunted Schubert his fi nal 
years. Smetana may have shared such premonitions 
as he too evoked the Doppelgänger theme in his very  
last opera, The Devil’s Wall (1882).  The opera’s hero, 
the hermit, Benes, and his devilish counterpart, Rarach, 
do battle in a confl ict portraying the powers of love 
over evil.(15,20)
 Hugo Wolf shared with Schumann and Schubert 
all the psychological and neurological symptoms that 
interfered with their artistic expression, especially in 
respect to his song (‘Lied’) compositions.(25) Wolf’s last 
opera, Manuel Venegas (1897), remained unfi nished, 

Figure 4. (Left) Death mask, of Hugo Wolf, from Hugo Wolf, by Ernest Neuman,  London, Methuen & Co. 1907.  
(Right) Frederick Delius, in 1929, fl anked by the Australian composer Percy Grainger (on left) and Delius’, amanuensis 
Eric Fenby, on right (Courtesy Delius Trust). 
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though he desperately tried to complete it, creating 60 
pages of score, before he was neurologically unable to 
work. He last three songs were based on the poems of the 
legendary painter and sculptor Michelangelo (Buonarroti), 
the so-called Drei Michelangelo-Lieder,  “Often do I 
refl ect”, “Does my soul feel”, and “All that is created must 
perish”.  Shortly after, he was taken to a Viennese asylum, 
recovered briefly, but with further neuropsychiatric 
decompensation, he attempted to drown himself.  Unlike 
Donizetti, Wolf wished to return to the asylum where 
he eventually died in 1903 (Figure 4, left).  Wolf’s music 
was known to use tonality to reinforce meaning, and his 
chosen texts, like those of Michaelangelo, often refl ected 
an inner anguish and hopelessness, in confronting one’s 
mortality:

“All that is created must perish, 
everything around us passes away.
For the time fl ies and the sun sees 

that everything has an ending-
Thinking, speaking, joy and sorrow. 

And our children’s children die away.  Like night’s 
shadow in the daylight or like a mist in a breath of 

wind, We also were human beings, merry or sad like 
you. And now we are lifeless here,

Nothing but dust, as you see. All that is created must 
perish, everything around passes away.”(26)

 Delius said his own farewell with the song cycle Songs 
of Farewell with words selected by his wife Jelka, from 
the “Leaves of Grass” poems of Walt Whitman (1819-
1892). His initial idea has been sketched in 1920 but in 
1925, blind and paralyzed, could not collaborate with his 
wife in order to dictate it. Only when Eric Fenby joined 
the Delius household, the composer could complete his 
unfi nished works or initiate new ones in days of relative 
health (Figure 4, right).  Delius poignantly set to music 
text from Now Voyager with such great rapidity and frenzy 
he would become exhausted.  

“Now Voyager depart,
(much, much for thee is yet in store)...

Depart upon thy endless cruise old Sailor.”(27)

DISCUSSION
In the pre-antibiotic era, syphilis was an extremely 
common disease. During the 18th and the 19th centuries, 
many artists became its victims eventually developing 
end stage or neurosyphilis, typically expected in 5-10% 
of untreated cases.(5) Psychiatric symptomatology is the 
most common clinical manifestation of neurosyphilis but 

small vessel disease, especially branches of the middle 
cerebral and basilar artery can explain neurologic fi ndings.
(28) We found that in seven syphilitic classical composers, 
all arguably geniuses, neurosyphilis had devastating 
eff ects on their quality of life and musical output.  The 
onset of severe symptoms may have been associated 
with a decrease in their productive output but periods 
of lucidity allowed for brief bursts of creative genius to 
bring forth many works of enduring beauty, introspection, 
and acceptance of fate. 
 The composers in our study, Paganini, Schubert, 
Schumann, Donizetti, Wolf, Smetana, and Darius, had 
to contend not just with the social stigmatization and 
physical eff ects of their disease, but with the eff ects of so-
called therapy as well.  Mercuric vapor poisoning and high 
doses of opium only served to worsen many syphilitic 
symptoms, like hair loss, and certainly contributed to even 
further physical limitations to accomplish their work.  
 Limitations of our study include small size, selection 
bias, and the conjectural basis of historical diagnosing 
making.  Only Donizetti and Smetna, the latter 
controversially so, underwent post mortem examination 
to confi rm their tertiary syphilis diagnosis.  Still, the 
classical music these seven artists created, despite their 
neuropsychiatric and physical limitations, has gained 
the immortality they themselves could not achieve in 
life. Their masterpieces still continue to inspire modern 
audiences and their visionary innovations remain fertile 
ground for interpretation and wonder.

CONCLUSIONS

Seven classical music composers created works of 
unparalleled genius and expressivity despite, and 
potential at times infl uenced by, chronic infi rmity from 
the eff ects of tertiary syphilis
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Henry J. Bigelow (1818-1890), the renowned Boston 
surgeon, invented, among many things, a manual 

pump-based irrigator that allowed the urologist to 
evacuate the innumerable fragments of stone from 
the bladder obtained after blind lithotrity.(1)  Popular 
in the 1870s and 1880s, the evacuator had a limited 
capacity to evacuate other products of transurethral 
surgery including prostatic chips, tumor, and blood 
that were becoming the modern routine by the 1930s.
(2)  By then, a young urology resident conceived of a 
single chambered tool which allowed for the cystoscopic 
irrigation of the bladder and the settling of stone or 
tissue fragments at the bottom of the irrigator that 
would not interfere with the irrigating cycles. Thus, the 
Ellik evacuator was born. There is little known about the 
inventor of this evacuator, Milo Ellik, despite his many 
urologic contributions throughout the 1930s-1950s.  We 
wished to develop an intimate biographical portrait of 
Ellik and further study the development of the evacuator 
that bears his name.  

SOURCES
We contacted surviving family members of Dr. Milo 
Ellik and conducted telephone interviews which were 
immediately transcribed to a digital archive.  We were 
provided photographs from the Ellik family and personal 
materials of Dr. Ellik including secondary school and 
college data as well as surgical instruments and their 
prototypes.  We also consulted with secondary source 
materials including his published urologic works.

RESULTS

Born on October 15, 1905 in Chicago, Illinois to Pearl 
C. (nee) Frederick and Earl A. Ellik, Milo, who always 
pronounced his last name “EE-lik”, was orphaned at a 
young age.(3) He was known as a studious and quiet 
child who spent his free time sketching and doodling. 
Ellik’s 1925 Boone High School yearbook, The Scroll, 
featured his quirky illustrations throughout showcasing 

It’s pronounced “EE-lick”:  Milo Ellik, veteran, urologist, and 
inventor of the evacuator that bears his name  
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Introduction:  The Ellik Evacuator is a commonly used tool in transurethral endoscopic surgery and a standard of care for the 
rapid removal from the bladder of resected tumor fragments, prostatic chips, or blood.  Little is known, however, about the 
inventor of the Ellik evacuator, his urologic contributions, and how the evacuator came to be.

Sources:   We contacted surviving descendants of Dr. Milo Ellik, and conducted interviews as part of an oral history project. 
Original medical equipment and personal belongings, provided by the family of Dr. Ellik, were analysed. Secondary source 
materials included published urologic articles and unpublished biographic information. 

Results:  Milo Ellik was born in Chicago in 1905 but was orphaned and put himself through college. He graduated from the 
University of Iowa with an MD in 1932 and began residency under Nathan Alcock. Ellik conceived of the evacuator that bears his 
name as a resident, visiting the glass-blowing facility at the Iowa University Hospital to construct the prototype.  He published 
the results in a 1937 issue of the Journal of Urology but did not obtain a patent which was eventually procured by Bard in 1940. 

Conclusions:  Milo Ellik designed a major innovation in transurethral surgery as a resident in urology by constructing the fi rst 
glass evacuator that bears his name.  The Ellik family donated a large quantity of Dr. Ellik’s inventions to the AUA’s Didusch 
Museum for permanent storage and study.    
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his creative side4. He also had a predilection for theatre, 
where his comedic performance during the annual 
senior’s play surprised his fellow classmates. Ellik’s 
other activities included founding the Social Sciences 
Club to “promote interest in the study of government,” 
and spearheaded the distribution of Christmas presents 
gifted from the students to the poor of the community. 
His high school yearbook described him as a “clever 
artist,” who “wore a mean crease in his trousers.”(4)
 Following his high school graduation in 1925, Ellik 
worked as an assistant in a local pharmacy to put himself 
through college. The job piqued his interest in medicine 
and allowed him to complete a Graduate Degree in 
Pharmacy at the University of Iowa in 1928, at age 23. 
Ellik strived for further education and gained admission 
to the University of Iowa, School of Medicine, earning 
his M.D. in 1932. Ellik’s family members recall that 
Milo originally had career aspirations in dermatology 
but, unable to fi nd satisfaction in his work, switched 
to urology as he found the fi eld “straightforward and 
predictable, and (one) can fi x (its problems)”.(3) This 
specialty ignited a passion for tinkering and innovation, 
redirecting his creative energy to bettering the fi eld of 
urology.
 Ellik trained under Dr. Nathan G. Alcock, who 
developed the urology program at the University of 

Iowa in 1922, and Alcock’s former resident, Dr. Rubin 
H. Flocks. Alcock and Flocks worked together to 
collaborate on many innovations including a technique 
for transurethral resection of the prostate (TURP).(5)  It 
was Alcock who urged Ellik to improve on designs of 
contemporary transurethral tools, such as the Davis 
evacuator.  Ellik toiled in the chemistry department’s 
glass-blowing shop to develop his fi rst transurethral 
prototype evacuator.(6)(Figure 1)  Ellik’s simple, yet 
elegant design, with an upper and lower chamber, could 
be manipulated with one hand allowing for ease of use 
during TURP.  The instrument did away with the valves 
and tubes of the Bigelow evacuator and allowed the 
urologist to continue a steady stream of fl ow between 
‘systole’ and ‘diastole’, as Ellik termed the cycles, while 
allowing for tissue or chips to settle to the bottom of 
the chamber during diastole1.  When fi rst described, the 
evacuator found an immediate and enthused audience 
but Ellik himself did not pursue any monetary reward 
from the device.(3,7)  He deferred getting the U.S. patent 
for the invention which was eventually obtained by Bard 
in 1940. 
 Dr. Ellik completed his training in 1936 and moved 
to Long Beach, California where he married Edythe 
Carolyn Greene on December 25, 1937. (Figure 2, left) 
The Elliks went on to have 3 sons, the fi rst of whom, 
Ron Ellik (1938-1968), became a science fi ction writer.  

Figure 1.  The Ellik evacuator, held by the inventor, and as originally appeared in 1937 (courtesy, The Ellik family)
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Dr. Ellik’s third son passed away as a newborn but the 
middle son, Noel (1940-), became a poet and artist, and 
provided the authors with fi rst hand insight into Ellik’s life 
and family. 
 Dr. Ellik worked with Dr. George D. Stillson, and was 
an early member and leader of the LA Urological Society.
(8) He was drafted into the Navy during World War II and 
served as Lieutenant Commander from 1942-1946 in the 
73rd United States Naval Construction Battalion.  Also 
known as the ‘SeaBees’, the construction battalions were 
deployed in the South Pacifi c and were widely known for 
their engineering prowess and ingenuity.(9) He continued 
to have a longitudinal relationship with the United States 
Naval Reserves, where he practiced as a civilian consultant 
for many years for the United States Naval Hospital and 
Fort MacArthur in Los Angeles, California. 
 Ellik gained success in his career and cared deeply 
about his patients but sometimes at the expense of his 
personal life. In 1945, after 8 years of practice, he and his 
wife separated. While they never offi  cially divorced, they 

never reconciled and both moved on from the relationship. 
His children lived mostly with their mother but remember 
spending weekends with their father (Figure 2, right). The 
dissonance between his professional life and personal life 
only grew stronger as he returned from the military. His 
son recalls that his father was a “very quiet man, never 
heard anything about him..., only about war stories.”(3) 
The stress of war, the drive for success, and passion 
for creativity weighed heavily on Ellik, who sometimes 
approached his personal life with a short temper and 
periodically drank to cope with these stressors.(3) 
 Dr. Ellik was a man of many interests and many careers, 
including time in pharmaceutical development, military 
work, and, his greatest passion, urology. One common 
theme that persisted throughout all of these fi elds, and 
throughout his entire life, was creativity and innovation. He 
developed ureteral loop stone baskets and manipulators, 
and meatotomy forceps, to name a few.  At the 1971 
Australasian Urological Society meeting, he showcased 
his last invention, the “Styptic Popsicle,” a type of balloon 

Figure 2. (Left) The Elliks during the Second World War, he as a Lieutenant Commander in the 73rd Seabees. (Right) The young 
Ellik family, Los Angeles, California, 1940s. (Courtesy, Noel Ellik)
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tamponade device that fi t snug around a large Foley 
catheter and which would aid in tamponade after open 
simple prostatectomy.(Figure 3)
 After a long career, Ellik passed away in 1979.  He 
was a “quiet and private man,” who was well-loved by his 
patients. His son, Noel Ellik, remembered that “people 
would live and die by every word he said. They thought 
he was one of the fi nest urologists in the world.”(3)

DISCUSSION
Surgical instrumentation is continuously improved 
by innovators to achieve, safer more effective 
outcomes.  Current surgeons benefit from the 
struggles of predecessors who provided us, through 
their experimentation and diligence, a better way to 
perform surgery.  Across all fi elds of medicine there are 
many commonly used instruments known more by the 
eponymous name of their inventor than by the technical 
name itself. Indeed, it would be diffi  cult to recognize 
a surgical table without an Adson clamp, a DeBakey 
forcep, a Mayo or Metzenbaum scissors, or a Balfour 
retractor.(10-12)   We contacted the descendants of Milo 
Ellik to discover the person and the vision behind the 
Ellik evacuator, a mainstay of all transurethral surgery.  
Our oral history project revealed new photographs 
and inventions of Dr. Ellik which, as a result of the 
benevolence of the Ellik family, have been donated to 

the William Didusch Urology Museum. 
 The Ellik Evacuator remains an important tool of all 
urologists but non-urologists  have also utilized its ease 
of use in gynecologic procedures.(13,14)
 Ellik himself revered history and one’s contributions 
to it.  He wrote on the original concept of a bladder 
evacuator, lauding the idea fi rst conceived by Bigelow in 
1883, and credited Bigelow for the inspiration to develop 
his own evacuator.(7)  
 The Ellik family recalls he was driven by ingenuity, 
strived for improving the way things were done, and 
wasn’t motivated by “making any money off  of (the 
invention)”.(3) By yielding the patent and subsequent 
‘ownership’ of it, Ellik relied on his published works and 
the device’s eponymous use by peers as his historical 
legacy. 
 Ellik’s creativity never subsided but he also felt 
that surgical instrumentation had to be feasible and 
practical to be useful.  He tried to solve the problem 
of post-prostatectomy bleeding using his ice ‘popsicle’ 
that could be adapted to any size Foley and would 
occupy the space of the prostatic fossa under traction, 
a kind of ‘cryotherapy’.  He also saw the limitations 
of current ‘looped’ stone extractors, methods of the 
early 20th century to remove ureteral stones by blind 
engagement within loops of wire or thread.(15,16)  Ellik’s 
modifi cation of the Balkus loop proved successful in 
removing 104 stones from 80 patients in a 5 ½ month 

Figure 3.  The Ellik “styptic popsicle” device,  as presented at the 1971 Australasian Urologic Society and the Western Section 
of the American Urological Association (AUA).  In Dr. Ellik’s words, “a large Foley will pass through the lumen of (the) popsicle 
and almost any amount of infl ation of the balloon provides a bolster for all types of traction. Using ice water to infl ate the 
balloon will prolong the life of the popsicle. After the cone of ice ‘self destructs’ the balloon on the Foley should carry on some 
tamponade.”(Courtesy Noel Ellik)
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study and was adaptable to the pediatric population.
(17)  He was adamant that the surgeon could make such 
loops without the expense of commercialized products.  
He credited Thomas Moore (AUA President 1950-1951) 
with innovative surgery of the female diverticulum when 
reporting his own experience with ablative surgical 
techniques of the female diverticulum.(18) 
 Ellik’s legacy lives on through his creativity and 
dedication to urology.  That spirit of inquisitiveness and 
ingenuity still benefi ts patients of today.

Conclusion
The “Ellik Evacuator” has enjoyed widespread use 
since its invention by a urology resident in 1937, 
Milo Ellik (pronounced EE-lik), a creative innovator 
whose contributions to urology have quietly benefi ted 
generations of his successors.

REFERENCES
1. Ellik M: A Modifi cation of the Evacuator. J Urol 1937; 38: 327. 

2. Herr H: History of Transurethral Resection and Fulguration 
of Bladder Tumors. In: The History of Technologic Advance-
ments in Urology. Edited by SR Patel, ME Moran, SY Nakada. 
Cham, Switzerland: Springer 2018. 

3. Phone interview, Noel Ellik with author (BZ), 4/5/2020. 

4. The Scroll. Boone, Iowa: Boone High School 1925,  (http://
boonesacheart.manriquez.net/bhs-1920s-yearbooks.html)

5. Hawtrey CE, Williams RD: Historical evolution of transure-
thral resection at the University of Iowa: Alcock and Flocks . 
J Urol 2008; 180: 55. 

6. Tasleem AM, Khan F, Mahmalji W et al: The Ellik Evacuator: 
Evolution in Emptying. Eur Urol Suppl 2014; 13: e328. 

7. Ellik M: Henry Jacob Bigelow (1818-1890). Investigative 
Urology 1965; 3: 217. 

8. Hendricks, ED: L.A. Urological Society True to Founders’ Aim 
(https://laurological.org/about/history/) 

9. The Story of the Seventy-Third United States Construction 
Battalion. Baton Rouge: Army and Navy Pictorial Publishers 
1946. 

10. Craig WM: Alfred Washington Adson—Pioneer Neurosur-
geon, 1887–1951. J Neurosurgery 1952; 9: 117. 

11. El-Sedfy A, Chamberlain RS: Surgeons and their tools: a his-
tory of surgical Instruments and their innovators--part I: place 
the scissors on the Mayo stand. Amer J Surg 2014; 80: 1089. 

12. Eckman J: Donald Church Balfour, M.D. Lancet 1964; 84: 
177. 

13. Su Y, Huang K, Chuang F et al.: Use of an Ellik evacuator 
to remove tenacious bladder clots resulting from transvagi-
nal oocyte retrieval: 2 cases and a literature review. Taiwan-
ese J Obst Gyn 2019; 58: 880. 

14. McArdle C, Feehily A, Allison KP: The Ellik evacuator. A 
modifi ed technique for autologous fat collection during fat 
harvest. J Plastic Reconst Aesth Surg 2013; 5: 737. 

15. Ellik M: The Looped Catheter Ureteral Stone Extractor: Per-
plexities in its Construction and Use. J Urology 1949; 61: 351. 

16. Ellik M: Stones in the Ureter: Their Extraction by Looped 
Catheter. J Urol 1947; 57: 473. 

17. Ellik M:   Ureteral Calculi: Experiences in Looped Catheter 
Management. J Urology 1951; 65: 532. 

18. Ellik M: Diverticulum of the Female Urethra: A New Method 
of Ablation. J Urology 1957; 77: 243. 

Biography of Milo Ellik 41



H ippocrates wrote that “war is the only proper school 
for a surgeon” yet the same may not be said of the 

combatants.(1)  Evidence of war is as old the record 
of humankind and suggests a certain inextricability of 
violence of one group of people over another.  “War 
is hell”, as laconically stated by the American general 
William Tecumseh Sherman, but the hellish nature of 
military fi ghting may extend well beyond the time of 
battle and engagement.(2) (Figure 1)   Post-bellum 
revenge violence may be among mankind’s most 
horrifi c and inexplicable components of war, and that 
of trophy taking, or the radical disfi gurement of the 
vanquished, its most bestial.(3,4)  The practice of human 
trophy collecting involves the appropriation of human 
remains. Following a massacre, warriors would return 
with heads or some other bodily part of their fallen 
enemy.(5,6) These trophies would bestow honor and 
prestige upon the victor; it provided an opportunity for 
revenge and was the ultimate display of dominance and 
power over the desecrated. Even if no trophy is taken, 

mutilations were commonly infl icted upon victim’s 
corpses – features defaced, ears or eyes removed, 
abdomens splayed open, genitals severed. History is 
not lacking in such examples and this unique form of 
pillaging does not appears to be rare in the military 
record.  The phallus appears to have had no protection 
against vindictive warriors.(7)  We performed a study 
of documented instances of genital war trophy taking 
to identify historical patterns and frequency, and its 
human impact.

SOURCES

We used secondary literature on all aspects of warfare 
and trophy taking from the early period of recorded 
history to present.  US military documents in the public 
domain, memoirs, and historiographies were analyzed.  
We catalogued published literature on phallotomy to 
identify anatomic variation in genital trophy taking and 
trends over time.

The (Not-So) Ancient Practice of Anatomical Trophy Taking: 
An Emphasis on Penile Dismemberment
Hannah Moreland*, Michael Moran
From the Department of Urology Prisma Health Midlands Urology, Columbia, South Carolina
*Correspondence: 1301 Taylor St, Suite 1A, Columbia, SC 29201;. e-mail:  hanmoreland@gmail.com

Introduction:  Since the fi rst known hieroglyphics showing the war trophy taking of the penis, the capacity of anatomical 
amputation has always been a nightmarish aspect of wars.  War trophies were a prodigious aspect of war in preliterate societies 
and ancient Greece.  Herodotus wrote that Scythian warriors would present to their king the heads of enemies to claim their share 
of plunder.   We performed a literature search to identify instances of war-associated phallotomy in its historical perspective.

Sources:   A review of the literature from primary military and secondary sources was undertaken to assess the aspects of 
warfare specifi c to trophy taken, its origins, and impact.

Results:  Egyptian warriors were famed for collecting as many enemy phalluses as possible in the battle of Khesef-Tamahu. 
There is some evidence that they spared those enemies who were circumcised. Anthropological studies point to the practice of 
phallotomy in some indigenous peoples of the Americas.  There are biblical accounts of phallotomy that specify foreskin status 
which themselves were also used for royal presentation. Phallotomy also appears to have been documented in African, Arabian, 
and Meospotomian cultures but continued in some form into the Second World War.

Conclusions:  The barbarity of war may be eclipsed by additional atrocities infl icted by victor over the defeated with the 
collection of anatomical relics. Such war ‘trophies’ included the penis as an ultimate attempt to humiliate the vanquished

Key Words: war, trophy taking, phallotomy, circumcision
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Figure 1.  Victim of wartime phallotomy from Abyssinian 
confl icts of the 1800s

RESULTS
Ancient Egypt
Circumcision may be one of the earliest documented 
surgical procedures known but we found that the 
hieroglyphic record of ancient Egypt reveals at least 
two prominent pharaohs, Merneptah (r. 1213-1203 BCE) 
and Ramses III (r. 1186-1155 BCE) also condoned or 
ordered phallus war trophy taking.(Figure 2)  Ramses’ 
soldiers collected thousands of penises following the 
battle of Khesef-Tamahu.(8) These off erings are depicted 
on the walls of Medinet Habu Temple, where Ramses’ 
subjects are seen laying enemy hands and penises at 
his feet. Even earlier, in the 19th dynasty, Merneptah 
waged war against a combined Libyan army and an 
invading horde of “Sea Peoples”.(Figure3)   Mernepteh 
emerged victories and, as was recorded in the Ahthribis 
Stele in the Cairo Museum, “the uncircumcised phalli 
from the slain Libyans were carried off …to the place 
where the king was totalling 6,111 men…”(8) Merneptah 
memorialized his victory with inscriptions in the walls 
of the Temple of Karnak, as well as on the Merneptah 
Stele, (ca. 1208 BCE).(9) In total, the Egyptians amassed 
a total of 13,240 severed penes and did not discriminate 
among rank or nation and included six from Libyan 

generals; 222 from Sicilian warriors; 542 from Etruscan 
warriors; 6,111 from Greeks; and 6,359 from Libyan 
soliders.(10)
 The Narmer Palette, from an even earlier period of 
Egypt, from the 31st century BCE, or 5,000 years ago, 
during the reign of the king Narmer, shows two rows 
of decapitated and bound enemies, with their genitalia 
placed on their heads.(11)(Figure 4) This detail depicts 
a victory celebration and scholars have described 
the scene as the “aftermath of an act of punishment, 
the execution and deliberate humiliation of enemy 
prisoners, decapitated and emasculated”; the severed 
phalli are displayed prominently as a way to “heap insult 
upon injury” to the slain enemies.(11,12)

Violence in the Old Testament   
The historical record of the Middle East is refl ected 
in Old Testament authors including Samuel who 
documented some of the important military events 
of the early Israelites and constitutes what is referred 
to as the Deuteronomistic history of the 6th century 
BCE.(13)  In one account, Saul off ers his daughter to 
David for marriage in exchange for 100 Philistinian 
foreskins, whereby David delivers twice what is required. 
“David arose and went, he and his men, and slew of 
the Philistines two hundred men; and David brought 
their foreskins, and they gave them in full tale to the 
king, that he might be the king’s son in law. And Saul 
gave him Michal his daughter to wife.” (Samuel 18:27)  
Biblical scholars have argued that “foreskin” was a 
mistranslation and refers to the entire penis.(14)

African, Arabian, & Assyrian Acquisitions
Female warriors of the African kingdom Dahomey 
brought back male genitalia to the king as war trophies. 
The mother of the Islamic ruler, Muʿāwiya (r. 661- 680 
CE), encouraged her supporters to slash the foreskins 
and genitals from their foes. To avenge the death of her 
father, she “hacked off  [his killer’s] penis and testicles, 
and strung them around her neck”.(15) In a record of 
Assyrian torture and war tactics, the practice of tearing 
off  enemy genitals and testicles borrowed from the 
agrarian lexicon. “With the bodies of their warriors, I 
fi lled the plain, like grass. [Their] testicles I cut off , and 
tore out their privates like the seeds of cucumbers.”(16)

The Americas 
There is evidence that trophy taking involving the scalp 

                                  . (4)
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was practiced in both the Old and New World, the latter 
by both native and non-native peoples, even up to the 
19th century.   In one infamous episode known as the 
Sand Creek Massacre of 1864, Colonel John Chivington 
led the 3rd Colorado Cavalry of the United States Army 
in an unprovoked attack on Cheyenne and Arapaho 
villagers, murdering nearly 200 women, children, and 
older men.   “Fingers and ears were cut off  the bodies for 
the jewelry they carried” wrote one historian, while the 
body of Cheyenne Chief White Antelope was specifi cally 
targeted. In addition to being scalped, the soldiers “cut off  
his nose, ears, and testicles - the last (used) for a tobacco 
pouch.”(17)  
 In South America, two Incan chiefdoms were known 
to “cut off  an enemy’s penis”, exhibiting it on the roadside 
to shame their foes.(18)  In an early 20th account, English 
writer Thomas Whiff en, described second hand reports of 
the supposed Amazonian custom of wartime anthrophagy 
as an extreme form of extreme insult infl icted upon the 
enemy.  “When a feast is to take place, the prisoners are 
knocked down and despatched, their heads removed to 
be danced with and eventually dried as trophies. The body 
is then divided and shared amongst the feasters. Only 

the legs and arms…are eaten ceremoniously.  Anything 
like the brains, the intestines and so forth are regarded 
as fi lthy and never touched, nor is the trunk eaten.  The 
male genital organs are given to the wife of the chief, the 
only female who has any share in the feast.”(5) 

Modern Warfare
Although not as common an occurrence, trophy-taking 
appears to have persisted into the modern era. World 
War II memoirist E.B. Sledge described graphic tales 
of body mutilation of fallen soldiers  who had their 
dismembered phallus placed in the victim’s oral cavity.
(7)  Such sordid details were also documented on all sides 
during the Vietnam War . One veteran recalled a case 
where the “(victim) was dragged into the village where 
he was beaten… and executed… The usual surgery was 
performed on his genitals, which were then stuff ed into 
his mouth.”(19)

DISCUSSION

We found evidence that the war time trophy taking of 
the penis has existed as long as war has been described, 

Figure 2.  Hieroglyphics showing a ritualistic circumcision (from Cox et al. 14)
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spanning 5000 years from the earliest Egyptian cultures 
to the modern era.(20)   Trophy taking is rooted 
in personal efficacy, power, or status, is linked to 
intimidating one’s adversaries, and perpetuates the act 
of revenge.(6)   
 The barbarity of war and the atrocities infl icted 
by one combatant over another reaches its nadir 
with the collection of anatomical relics. These almost 
inconceivable acts included the penis as an ultimate 
attempt to humiliate the conquered, a kind of macabre 
memento mori.  The brutality of corpse defi lement was 
ultimately outlawed by the 3rd article of the Geneva 
Conventions of 1929 and articles following the end of 
the Second World War.(21)
 Defilement by phallotomy does deserve an 
altogether diff erent connotation and categorization of 
the memento mori. Phallotomy would imply an intent 
far more than trophy taking, as a ritualized attack on 
a defi ning element of the conquered.   There is some 
evidence, however, that very early war cultures may 
have collected penises as a physical accountability of 
the dead since, presumably, one could obtain more than 
one fi nger or toe and only one phallus from a single 
victim(8).  The phallus also provided the physical basis 
for remuneration by  tribal leaders, clan members or 
kings.   The penis, as a symbol of virility and power, was, 
as a war trophy, more symbolic than the head, the ears,  
or the hands.  In the long and violent history of warfare, 
the practice of phallotomy played a recurring and central 
role as a particularly ghastly momento mori.

CONCLUSION
War trophy taking especially of the phallus has been 
documented in ancient and modern cultures.  The act 
of trophy taking is a war time atrocity rooted in revenge 
violence and subjugation perhaps brought to its brutal 
nadir by the practice of phallotomy.
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The annual address given by the President of the 
American Urological Association (AUA) has been 

a tradition at the national meeting of the AUA since 
1902 when the fi rst AUA President, Ramon Guiteras, 
said that “some remarks about the current state of 
the union, and its future, are in order”.(1) There is no 
defi ned requirement for the content expected of each 
year’s presidential address which is at the discretion of 
the speaker.  Unlike the American College of Surgeons, 
which has a web-based publically available digital 
archive of 97 Presidential Addresses from 1913-2019, 
the AUA Presidential Addresses have not been collected, 
organized, or digitally preserved. The AUA Presidential 
Addresses may represent a valuable yet untapped 
source of information that reflect the viewpoints, 
challenges, and sentiments of the AUA membership at 

any given time.   
 Advances in computational natural language 
processing (NLP) have allowed multiple, unrelated 
texts, like the novels of Jane Austen or the billions 
of user comments on Twitter, to be analyzed for 
sentiment and attitudes.(2,3) NLP has also been used 
to better analyze medical records and shown benefi t 
in understanding trends of care in nephrolithiasis, 
asthma, and preeclampsia, and may identify patients 
who have modifi able risk factors for sudden cardiac 
death.(4-7) 
 We hypothesized that NLP and reader-based 
linguistic analyses of the AUA Presidential Addresses 
may provide a similarly valuable data source to help 
understand the contextual history of the AUA and its 
membership. 
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Introduction:  The annual addresses of the President of the American Urological Association (AUA) may articulate and refl ect the 
contemporary goals, values, and concerns of contemporary AUA membership.  There is no organized archive of such addresses.  
We aimed to create a searchable database of all AUA Presidents and their addresses to determine variables associated with 
speech sentiment including positivity, negativity, and emotional tone through the 117 years of the AUA’s history. 

Sources and Methods:   We queried AUA archives, journals, recorded tape, and personal records, to create a database of 
all existing AUA Presidential addresses and biographic data.  We applied natural language processing and machine learning 
techniques to evaluate the addresses for overall sentiment with validation using analog analyses (i.e reading and annotation). 
Multivariable logistic regression was performed to identify signifi cant predictors of Presidential address sentiment. 

Results:  Between 1902-2019, a total of 113 annual AUA meetings were held. A total of 85 of 113 (75.22%) presidential addresses 
were transcribed and archived in the database representing 254,124 words by male presidents with a median (IQR) age of 61.43 
(53.1-66.5) years.  AUA Presidents during the second half of the history of the AUA (1960-2019) were signifi cantly older at time 
of inauguration and gave more positive speeches in the active voice than presidents during the fi rst half (1902-1959) (p < .05).  
The only signifi cant independent predictor of the degree of positivity in an AUA President’s annual address was speaker age 
(95% CI 1.007-1.119). 

Conclusions:  We created the fi rst digital, searchable database of all AUA Presidential speeches from 1902-2019 and aim to add 
additional addresses prospectively.  Artifi cial intelligence analyses mirrored the fi ndings of human reading and demonstrated 
that from 1902-2019 AUA Presidential addresses became more positive and optimistic with increasing speaker age but without 
consistent predictors of a speech’s emotional or factual content.   

Keywords: AUA Presidents; sentiment analysis; machine learning; artifi cial intelligence

Sentiment analysis and predictors of optimism in AUA 
Presidential addresses, 1902-2019: A digitial humanities 
project
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METHODS

Demographics and Addresses. 
Dates of birth and death were obtained from the William 
P. Didusch Center for Urologic History (Linthicum, 
Md) and publicly available obituary notifi cations. The 
inauguration date of the AUA President was defi ned 
for the study as the fi rst day of the respective year’s 
AUA annual meeting. City of residence in the year of 
the presidential term was used to assign AUA sectional 
affi  liation. 
 AUA Presidential addresses were obtained from the 
meeting archives of the AUA (Linthicum, MD) (1902-
1917), from the Journal of Urology (1920-1997), from 
AUA audio- or video-archives, or AUA past-Presidents’ 
personal records (1998-2019). The corpus of transcribed 
text fi les were then subjected to analog (i.e. reading) 
and several digital analytical techniques as follows. 

Natural Language Processing (NLP) and Sentiment 
Analyses. 
 We used Microsoft Word (Microsoft Corporation, 
2010) “Readability Metric” tools to enumerate the 
number of passive sentences of a text and assign Flesch 
Reading Ease and Flesch-Kincaid Grade Level scores 
to an analyzed document.(8)  NLP modalities typically 
utilize ‘semantic’ and ‘syntactic’ methods to gain insight 
into natural language.(9) Semantic analytical techniques 
rely on pre-trained machine learning classifiers to 
interpret context and sentence structure for meaning.
(9) The ‘syntactic’ approach utilizes a pre-validated 
lexicon to analyze each line of  text to compute overall 
document sentiment as ‘polarity’ and ‘subjectivity’ 
scores (Python TextBlob library Version 0.15.2).(10)   

 Polarity refers to the overall negativity or positivity 
of a given text represented by a most negative value 
of -1.0 to a most positive value of +1.0. Subjectivity is 
a measurement of the degree of non-factual personal 
opinion making. Perfectly factual statements, therefore, 
would have a subjectivity of 0 compared to a value of 
+1.0 for statements of a highly subjective, emotional, 
or opinionated nature.(10,11)
 Analog sentiment analysis required each reader (JP, 
AD, or RP) to judge and count each sentence of each 
address, where possible, for its ‘negative’ or ‘positive’ 
tone, including salutations, but excluding statements 
of fact, questions, or quotes.  (See Appendix for 
examples of ‘negative’ or ‘positive’ tone). A ‘sentiment 
ratio’ was the (number of positive counts) divided by 
(total positive plus negative counts) per address.  Two-
sample student’s t-test was used to evaluate diff erences 
in scores.(12)

Thematic analysis.  
Each address was categorized by the authors (JP, AS) 
as belonging to one of seven potential themes: the 
AUA; the History of Urology; ‘Scope & Practice’; ‘Arts & 
Philosophy’; ‘Costs & Congress’; Education & Research; 
or Clinical.

Statistical Considerations.  
SPSS Subscription Version v1.0.0.137 was utilized for all 
described statistical analyses.(13) Signifi cant univariates 
from logistic regression analyses were entered into a 
stepwise multivariate model to predict dichotomous 
outcomes, using a two-tailed p-value of 0.05 to indicate 
model signifi cance. 

1902-1959 1960-2019 p-value
Age at inauguration, median (IQR), years 53 (48-60) 66 (62-69) <0.01
Age at death, median (IQR), years, n=66 75 (70-84) 77 (72-87) 0.16
Post-term survival, median (IQR) years, n=87 23 (14-34) 14 (12-25) .02
AUA sections 1-4 (# presidents and (%)) 26 (46.42) 27 (46.55)
AUA sections 5-8 (# president and (%)) 30 (53.57) 31 (53.44) 1.00*
Female Presidents (#)(%) 0 (0) 0(0) 1.00

Table 1. AUA Presidential characteristics, 1902-2019, and signifi cant diff erences assessed with unpaired T-tests or *2 x 2 χ2
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RESULTS

Demographics: There were a total of 113 male and zero 
female AUA Presidents from 1902-2019 (The fi rst AUA 
President, Ramon Guiteras, was the only President to 
serve more than one year (1902-1904)). Dates of birth 
were found for 109 of 113 (96.46%) AUA Presidents and 
dates of death were found for 87 of 88 (98.86%) known 
deceased ex-AUA Presidents.  The median (IQR) age 
of an AUA President at inauguration was 61.43 (53.14-
66.48) years (range, 36.62 (HH Young (1907-08)) to 74.83 
years (PC Sogani (2013-14)). Presidents in the fi rst half 
of the AUA (1902-1959) were younger at inauguration 
(median (IQR) 53 (48-60) years) compared to Presidents 
in the second half (median (IQR) 66 (62-69) years) (1960-
2019) (p < 0.01)(Table 1). 
 The four most common AUA sections represented 
by number of AUA presidents were the North Central 
(20), New York (17), New England (15), and Western (13).  
However, there was nearly equivalent representation 
of the Atlantic bordering sections (i.e. Sections 1-4) vs 
the other sections (i.e. Sections 5-8) when comparing 
Presidential representation over the 117 years of the 
AUA (Table 1). 

The AUA Presidential Addresses: There were no AUA 
meetings or addresses in 1918-19, 1943, 1945, or 

2020.  A total of 85 of 113 (75.22%) AUA Presidential 
addresses were found: 11 (13.1%) from the internal 
meeting transactions of the AUA (1902-1917); 61 (72.6%) 
published in the Journal of Urology (1920-1997); 11 
(13.1%) from video- or audiotape recorded during the 
address itself (2002-2019), and one from personal fi les 
(JM Barry, 2008-09).   One address was destroyed by its 
author (HH Young, 1907-08) purportedly due to errors 
in its 1908 transcription.  We therefore restricted our 
subsequent analyses to the 85 Presidents who delivered 
their addresses at AUA meetings between 1902 and 
2019.  On average, AUA Presidential addresses were a 
median (IQR) length of 2811 (2039-3466) words and 
have remained similar in length over the study period 
(Table II, p-value 0.10). 

Address Themes:  We identified seven potential 
‘themes’ in the 85 archived addresses from 1902-
2019. (Figure 1) The “AUA” was the theme of 29 of 85 
address (34.1%); followed by 15 (17.6%) addresses on 
the ‘Arts & Philosophy’ of medicine;  13 (15.3%) on the 
‘Scope & Practice’ of urology; eight (9.4%) on urologic 
training and research; seven (7%) on ‘Costs & Congress’ 
including fi nancial, legislative, and advocacy issues; 
seven (7%) on urologic history; and six (6%) on a purely 
clinical topic.  There were diff erences in the topic theme 
and the age of the speaker.  For example, speakers 

n=85 1902-1959 1960-2019 p-value
Word Count 2828 (2031-3599) 2654 (2093-3356) 0.10
Unique Words 701 (574-952) 722 (623-843) 0.25
Percent Passive Voice 25 (21-35) 18 (11-23) <0.01
Flesch Reading Ease Score 36 (32-42) 38 (34-44) 0.32
Flesch Kinkaid score, 14 (13-16) 13  (12-15) 0.07
Positive statements/address 18 (12-27) 25 (17-38) <0.01
Negative statements/address 12 (8-20) 15 (10-25) 0.05
Sentiment ratio 0.58 (0.53-0.67) 0.63 (0.55-0.74) 0.27
Polarity score (SD) 0.12 (0.09-0.14) 0.15 (0.12-0.18) <0.01
Subjectivity score (SD) 0.44 (0.43-0.46) 0.42 (0.40-0.45) 0.11

Table 2.  Readability and Sentiment of AUA Presidential Addresses, fi rst vs second half of AUA history, 1902-2019, as median 
(IQR)

AUA Presidential Speeches 49



on the ‘Scope & Practice’ of urology were signifi cantly 
younger than those who spoke on ‘Arts & Philosophy’ 
(median ages (IQR) 52.3 (43.5 -61.2) vs 61.9 (58.4- 67.8), 
respectively, p-value, <.01).   

Figure 1. Annual AUA Presdent’s address theme versus 
speaker age, displaying range and median age on horizontal 
bars (diamonds represent outliers). Median age of ‘Arts & 
Philosophy’ speakers (median (IQR) 61.9 (58.4- 67.8) was 
signifi cantly older than those of speakers on the ‘Scope & 
Practice’ of urology (median (IQR) 52.3 (43.5 -61.2), p-value, 
<.01)

Natural Language Processing.  

A median (IQR) of 25 % (21-35) of the sentences in 
addresses from 1902-1959 were in the passive voice 
compared to a median (IQR) of 18 % (11-23) of the 
sentences from 1960-2019 (p<.01) and decreased 
linearly (IQR) grade level of the AUA Presidential 
Addresses over the same time period (p<.01)(data 
not shown) 14.  The AUA Address with the lowest and 
highest Flesh Kinkaid scores were “AI, Robotics, and the 
Future of Urology” (score: 8.3, JB Thrasher, 2018) and 
“The AUA: Advancing Urology Globally” (score: 22.4, PC 
Sogani, 2014), respectively.

Computational sentiment analysis:   As described in 
the methods, we measured ‘polarity’, or the negative/
positive tone of an address (scale -1.0 to +1.0) and 
‘subjectivity’ or the fact/opinion based nature of an 
address (scale 0 to +1.0).  Of the 85 AUA Presidential 
Addresses in the study, the median (IQR) polarity 
was 0.14 (0.10-0.16) and subjectivity 0.43 (0.40-0.46) 
(Figure 3).  There were no “negative” speeches as 
defi ned by polarity scores less than zero in sentences 

from 1960-2019 (p<.01) and decreased linearly (IQR) 
grade level of the AUA Presidential Addresses over 
the same time period (p<.01)(data not shown).(14)  

The AUA Address with the lowest and highest Flesh 
Kinkaid scores were “AI, Robotics, and the Future of 
Urology” (score: 8.3, JB Thrasher, 2018) and “The AUA: 
Advancing Urology Globally” (score: 22.4, PC Sogani, 
2014), respectively.

Computational sentiment analysis:   As described in 
the methods, we measured ‘polarity’, or the negative/
positive tone of an address (scale -1.0 to +1.0) and 

‘subjectivity’ or the fact/opinion based nature of an 
address (scale 0 to +1.0).  Of the 85 AUA Presidential 
Addresses in the study, the median (IQR) polarity was 
0.14 (0.10-0.16) and subjectivity 0.43 (0.40-0.46) (Figure 
3).  There were no “negative” speeches as defi ned by 
polarity scores less than zero. For comparison, we found 
that Abraham Lincoln’s 1863 “Gettysburg Address” had 

Figure 2.  Use of the passive voice in AUA Presidential 
Addresses, 1902-2019, displaying percent of passive voice 
sentences/per address vs year of address  (R2 0.34, p < .01).

Figure 3. Distribution of polarity (orange data points) and 
subjectivity (blue data points) scores 85 AUA Presidential 
addresses versus age at inauguration.  Age is associated with 
increasing speech polarity (OR 1.059 (1.007-1.113) (p=0.025) 
but not subjectivity (OR 0.958 (0.913-1.005) (p=0.082). 
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a polarity/subjectivity of 0.16/0.55 and ML King Jr.’s 
1963 “I Have a Dream” speech of 0.14/0.48.(15,16) In 
contrast, Germany’s 1941 declaration of war against the 
Soviet Union had a polarity/subjectivity of 0.02/0.37. 
Subjectivity scores allowed for identifi cation of the 
least and most opinion-based addresses. The least 
opinion-based address was given in 1935 by Miley 
B. Wesson (subjectivity 0.25) entitled “History of the 
Western Branch Society”.  In comparison, the address 
by R Flannigan (2018-2019) “117 Years of the AUA” had 
the highest subjectivity of 0.53.  Presidential addresses 
between 1960-2019 were found to be signifi cantly more 
positive (polarity 0.15) than those between 1902-1959 
(polarity 0.12) (p < 0.01) without substantial diff erences 

in subjectivity (p = 0.11). (Table 3)
 Analog Sentiment Analysis: We counted the number 
of positive and negative statements in the 85 addresses 
as described in the methods to generate a ‘sentiment 
ratio’.  There was no signifi cant diff erence in sentiment 
ratios by three scorers in six randomly selected 
addresses (p=0.501). The sentiment ratios over the 
course of the fi rst half of the AUA was similar to those 
of the second half (p=0.27) although sentiment ratios 
increased with AUA Presidential age (p<.01).   Addresses 
within the theme of the ‘Arts & Philosophy’ had the 
highest number of positive statement counts while 
talks on ‘Costs & Congress’ had the highest number of 
negative statement counts.  We found that the digital 

Table 3. Univariate and multivariate predictors of speech polarity or ‘optimism’ by AUA Presidents, 1902-2019

Univariate Multivariate

Address variables OR (95% CI) p-value OR (95% CI) p-value

Year given 1.013 (1-1.027) 0.055 -

Age 1.059 (1.007-1.113) 0.025 1.061 (1.007-1.119) 0.027

Total Words 1 (.999-1) 0.143 -

Unique Words 0.999 (.998-1) 0.379 -

Passive 0.943 (.898-.989) 0.016 -

Sentiment Ratio 1.667 (1.160-2.395) 0.006 1.679 (1.154-2.444) 0.007

Flesh Ease 0.996 (.950-1.045) 0.883 -

Flesh Grade 1.066 (.878-1.293) 0.520 -

Theme of the Address

The AUA Ref Ref Ref

Arts & Philosophy 1.053 (.282-3.935) .939 -

Clinical 0.105 (.011-1.029) .053 -

Costs & Congress 0.088 (.009-.833) .034 -

Education 0.164 (.062-1.601) .316 -

History 0.702 (.131-3.771) .68 -

Scope & Practice 0.451 (.119-1.710) .242 -

AUA Sections represented

Sections 5-8 Ref Ref Ref

Sections 1-4 1.511 (.634-3.602) 0.351 -
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computation of positivity, as measured by polarity, 
strongly correlated with the manual measurement of 
positivity, as expressed by sentiment ratios with an R² 
of 0.23 (p<.01).

Logistic regression analysis: We wished to identify 
predictors of AUA presidential address sentiment.  We 
found that variables positively associated with speech 
polarity, that is, the speeches were more ‘positive’ in 
sentiment, were AUA President age (95 % CI 1.007-
1.113), reader sentiment ratios (95% CI 1.160-2.395), 
and use of the passive voice (95% CI 0.898-.989), while 
speeches on fi nancial and legislative matters were 
associated with lower or more ‘negative’ polarity (95% 
CI 0.009-0.833)(p<.05).  On multivariate analysis, only 
presidential age and sentiment ratios were independent 
predictors of address polarity (p<.001).   A higher 
than average subjectivity score of an address, that is 
a more emotional than fact-based speech, was only 
associated with addresses in the ‘Arts and Philosophy’ 
category (95% CI 1.126-13.425), p-value <.01) but not 
on multivariate analysis. (Table 3)

DISCUSSION

This study constructed a digital archive of all extant AUA 
Presidential Addresses to analyze variables associated 
with speaker sentiment over the 117-year history of the 
AUA.  Using computational and analog techniques, we 
found that an independent predictor of the positive 
sentiment of an AUA Presidential address was speaker 
age but not AUA meeting year, section membership, 
speech length, readability, or use of the passive voice.  
We also found that our digital approach, using natural 
language processing of greater than 250,000 words in 
85 addresses, arrived at the same conclusions as an 
analog approach whereby readers manually judged and 
tallied the number of positive and negative sentiment 
statements of each address.
 The study revealed several characteristics of the AUA 
Presidents as a group.  AUA Presidents were signifi cantly 
older in the second half of the AUA’s history than the 
fi rst half.  Over 117 years, the Presidential representation 
has been evenly distributed amongst the eight AUA 
sections. Addresses have made signifi cantly less use 
of the passive voice over time, a long-held surrogate 
marker of better, more direct writing.(17)
 Our findings that older AUA Presidents had 
an overall more positive tone to their addresses is 
consistent with previous observations that link optimism 

and psychological well-being with longevity.(18)  Lee et 
al., for example, showed that the most optimistic quintile 
of a 1,117 male VA population had a 60% greater chance 
(95% CI OR 1.0-2.4, p<.001) of reaching 85+ years than 
men in the lowest quintile, after adjusting for health 
conditions and behaviors.(19)
 Sentiment analysis is of increasing interest not just in 
the humanities and the interpretation of online content 
but in health care.  In a study of 27,000 ICU patients, 
sentiment ‘polarity’, or the positive tone of clinicians’ 
notes, was associated with a decrease in 30-day 
mortality while increasing polarity in 2,500 psychiatric 
discharge notes was associated with decreased hospital 
readmission rates.(11,20) 
 There are several important limitations to our study.  
First, no AUA meetings were held during many of the 
years of the World Wars so there was no opportunity to 
assess changes in sentiment during the two potentially 
most infl uential epochs of the 20th century.  Of the 
remaining 108 AUA meetings, there were 17 (16%) 
missing addresses, which we continue to locate for 
the archive.  No addresses were published after 
1997 and subsequent AUA audio or video archiving 
was inconsistent.  Our fi nal dataset of 85 addresses, 
therefore, was a relatively small study population and 
limited the number of factors evaluable in multivariable 
regression modeling.(21)  Our analog analyses were 
prone to the subjective biases inherent to reading 
such as the scoring of address sentiment ratio or the 
assignment of a ‘theme’ to an address.  Still, our analog 
sentiment analyses did appear to correlate well with the 
computational methods. It should also be noted that the 
computation of ‘polarity’ and ‘subjectivity’ are measures 
of the sentiment value of an entire address not the 
relative impact of keynotes phrases or statements, 
which at times may have a far more durable eff ect on 
a participant, as may be observed in some of history’s 
most famous speeches. For example, we found that 
Winston Churchill’s June 1940 Parliamentary address 
(“We will never surrender”) and Martin Luther King’s 
August, 1963 Washington DC (“I have a Dream”) speech 
had polarity scores of 0.11 and 0.14, respectively, or no 
more positive than the AUA Presidential addresses in 
our study, yet may be regarded as some of the most 
infl uentially positive speeches in the English canon.  
 We believe that our findings concerning the 
increasing positivity of the older AUA President, after a 
career of service, accomplishment, and peer-recognition, 
are reasonably intuitive.  We believe that the database 
is the fi rst of its kind archiving an important element of 
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the AUA’s history and will serve as a valuable addition to 
scholarly work through the Didusch Center for Urologic 
History Website (urologichistory.museum).

CONCLUSION
 
A digital archive of 85 extant AUA Presidential Addresses 
was created representing the history of the AUA’s highest 
offi  ce holder from 1902-2019. After multivariable analysis, 
AUA President age was an independent predictor of 
positive sentiment address.
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APPENDIX 

Representative examples of positive versus negative tone statements used in the manual scoring method of the 
AUA Presidential Addresses, 1902-2019:

Negative statements:

● “Skyrocketing medical costs are receiving increasing and well-deserved publicity, as well as consumer anxiety.” 
Kerr WS, “Challenges in Urology”, J Urol 1977; 118(3):359.
● “The world is in a very hectic state” Lowsley, OS, “Urology in a Changing World”, J Urol 1942; 48(5):459.
● “There are great dangers ahead for both medicine and religion” Rusche, C. “Not by Medicine Alone”, J Urol 1950; 
64(3):441.
● “At the same time we need to be aware of potential threats to our organization”, SS Lacy, 2012 (AUA Video Ar-
chive, Linthicum, MD)

Positive statements:

● “This is excellent!!” Hoff man, CA. “The American Urological Association- The Voice of Urology”, J Urol 1968. 
100(5):587.
● “The future is bright.” Ainsworth, T. “The Anatomy of Change”, J Urol 1972. 108(5):663
● “The fi nancial condition of our association is secure.” Higgins, C. “The Present Organization of the American Uro-
logical Association”, J Urol 1949. 62(6):799.
● “Life is to be cherished and enjoyed.” DA Pessis 2013 (AUA Video Archive, Linthicum, MD)
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LOCATIONS:

On October 16th, 1886, the revered fi n de siècle New York city urologist Edward L. Keyes, Sr. (1843-1924) 
hosted a meeting of equally devoted leaders in urologic surgery at his residence at Number One Park Avenue, 

New York, New York (left).  That evening the American Association of Genito-Urinary Surgeons was formed.  The 
famous home stood in the Murray Hill section of Manhattan at the northeast corner of Park avenue and 34th Street.
(1)  The home was eventually purchased by banker Robert Bacon in 1897 and Dr. Keyes moved further uptown 
to a 5th avenue mansion at 1 East 74th Street (right).(2)  Dr. Keyes’ son, Edward Loughborough Keyes (1873-1949) 
became a urologist in his own right eventually serving as the 10th President of the American Urological Association 
(AUA) in 1916.(3) Meanwhile, the old Murray Hill neighborhood around Number One Park Avenue continued to 
grow upward.  In 1926, a skyscraper was built between 32nd/33rd streets and Park Avenue which the city of New 
York designated as the new Number One Park Avenue.  Incensed, the now widowed Mrs. Roger Bacon fought in 
court to have her more ‘elegant’ address restored but eventually lost the case in 1928  and the home was assigned 
the ignoble new address of Number Five Park Avenue but managed to avoid the wrecking ball into the 1940s.

REFERENCES
1. Number One  Park Avenue (April, 1931), AAGUS birthplace, home of Dr. EL Keyes, Sr.   Irma and Paul Milstein Division of United 
States  History, Local History and Genealogy, The New York Public Library. (1929 - 1931). Manhattan: Park Avenue - 34th Street 
Retrieved    from https://digitalcollections.nypl.org/items/510d47dd-4cb7-a3d9-e040-e00a18064a99.
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Avenue - 74th Street Retrieved from https://digitalcollections.nypl.org/items/510d47dc-e80b-a3d9-e040-e00a18064a99.

3. Edward Loughborough Keyes: An Early Twentieth Century Leader in Urology.  Stahl PJ, Vaughan ED, Belt ES, Bloom DA: J Urol 
2006; 176: 1946.
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