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Abstract  

Background  

Standardized methods to diagnose syphilis in skeletal remains have been established, 

however, they are not efficient due to the lack of a full set of skeletal manifestations 

in many individuals, and changes similar to syphilis, occurring in other infections. 

Similar issues arise for congenital syphilis. Dental and skeletal manifestations do not 

occur in all cases, and dental signs also vary. It is well documented that mercury was 

used to treat congenital syphilis before 1943, however, the effects of mercuric 

treatments on dental formation have not been considered as diagnostic signs. Thus, 

individuals who do not demonstrate typical dental stigmata have been dismissed as 

possible cases of congenital syphilis. This thesis investigates dental malformations in 

cases of congenital syphilis to determine the range of possible dental signs of 

congenital syphilis, and mercuric treatments. Determining the effects of mercuric 

treatments on tooth crown development would establish a method for a diagnosis of 

congenital syphilis based on a full range of abnormalities. 

Methods 

The criteria to determine dental signs of congenital syphilis were based on the standard 

developed by modern scholars and on own study of 19th century descriptions and 

illustrations of patients. To determine dental signs of mercuric treatments, descriptions 

and illustrations of teeth of congenital syphilis patients treated with mercury by 19 th 

century physicians were used. These are the first and only observations made of dental 

signs attributed to congenital syphilitic treatments.  

Dental criteria were applied in a survey of remains of 259 individuals from several 

skeletal collections: the Wellcome Museum of Anatomy and Pathology, London, St 

Mary’s cemetery, South Australia, Smithsonian Institute, Washington DC, and the 

Cleveland Museum of Natural History, Cleveland, Ohio. Dental traits attributed to 

congenital syphilis (Hutchinson’s incisor, Moon’s, and Fournier’s molars, and canines 

with sharp groove-like hypoplastic defects on the tip) and its treatments were recorded. 

In cases where it was permitted, levels of mercury were tested for using portable x-ray 

fluorescence (pXRF). Furthermore, paleopathological cases from the literature with 

high quality dental images were used. A history of the use of mercury to treat 
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congenital syphilis and syphilis in the United States and Europe was explored based 

on government reports and the literature.  

Results  

Congenital syphilis and mercury affect similar kinds of permanent teeth, (incisors, first 

molars, and canines) due to tooth development times. However, mercury and 

congenital syphilis affect odontogenesis and amelogenesis differently resulting in 

distinct malformations exhibiting individual variation. The range of variation has been 

established and illustrated. Levels of mercury detected in hard tissues do not prove nor 

disprove the use of mercury as a form of treatment of congenital syphilis due to 

mercury turnover in the body. 

Conclusion 

Variation beyond the classical models of congenital syphilitic teeth occurs. Dental 

signs produced by mercury should be considered when making a differential diagnosis 

of congenital syphilis. This is the first study to consider the use of dental signs 

associated with congenital syphilitic treatments in a paleopathological context which 

could help elucidate controversial cases of the disease and shed some light on its 

origins. 
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have contributed to the current body of work and describes what further investigations 

could be conducted. Appendices contain data that were collected for research articles.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xii 

 

Acknowledgments 

Firstly, I would like to thank my family, thank you for your love and support 

throughout the many years of study. It has definitely been a long journey to get to this 

point but your encouragement and belief in me has motivated and reminded me that 

there was light at the end of the tunnel. I am eternally grateful. I dedicate this thesis to 

all of you. 

 

To my supervisors, Professor Maciej Henneberg, Dr. Renata Henneberg, Professor 

Frank Rühli, and Professor Han Baltussen, thank you for your guidance, 

encouragement and expertise. 

 

I would like to thank members of the Biological and Comparative Anatomy Research 

Unit for their support, encouragement and conversation throughout the course of my 

PhD.  

 

To my good friend, Kerrie Lacey, thank you for believing in me, and supporting me 

from the very beginning.  

 

To Dr. David Hunt from the Smithsonian Institute and Smithsonian National Museum 

of Natural History in Washington, DC, and to Lyman Jellema from the Cleveland 

Museum of Natural History, thank you for allowing me the opportunity to visit and 

examine these important skeletal collections. It was a privilege, and experience I will 

never forget.  

 

Thank you to Dr. Eoghan Moloney and Dr. Margaret O'Hea from the Classics 

Department who inspired, supported, and encouraged me during the earlier years of 

my studies, I will always be grateful. 

 

My research has been supported by the Faculty of Health Sciences Divisional 

Scholarship and the School of Medicine Postgraduate Travel award at the University 

of Adelaide. 

 

 



xiii 

 

List of Abbreviations 

 

Abbreviation Full Description 

AI Amelogenesis imperfecta 

CS Congenital syphilis 

TB Tuberculosis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	TITLE: Dental crown morphology variations associated with congenital syphilis and their importance in paleopathological diagnosis
	Table of Contents
	Abstract
	Declaration
	Research Contribution
	Keynote Speaker Invitations
	Conference Presentations
	Awards
	Thesis Style and Layout
	Acknowledgments
	List of Abbreviations




