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Acquired syphilis is an acute, subacute or chronic 
treponematosis characterized by development in three 
clinical stages (Musher 1999). The first stage is identified 
only by a primary lesion or chancre and the second phase 
features a rash that affects the skin and mucous mem-
branes (Aufderheide & Rodríguez-Martín 1998, Wöhrl & 
Geusau 2007). In its tertiary stage, the disease can cause 
serious damage to virtually all parts of the human body; 
for example, it can lead to hepatic cirrhoses in the liver 
(Rebocho 1921, Peeters et al. 2005, Heidelbaugh & Bruderly 
2006). The skull is the most common location of tertiary 
syphilitic lesions (Ortner 2003, Powell & Cook 2005, 
Marden & Ortner 2009). These lesions, which are called 
caries sicca, are considered by many authors as being  
pathognomonic for acquired syphilis (Hackett 1976) or, 
more broadly, treponematosis, such as yaws or endemic 
syphilis (Ortner 2003). Caries sicca is the term proposed 
by Virchow, in 1896, to describe a specific type of skeletal 
lesion: “the scar which remains after superficial gumma-
tous osteitis” (Aufderheide & Rodríguez-Martín 1998). 
Later, in 1976, Hackett described the three stages of the 
developmental sequence of this characteristic lesion that 
is associated with individuals with acquired syphilis. The 
initial stage is characterized by clustered and confluent 
pits; this is followed by a discrete sequence of focal su-
perficial cavitation, circumvallate cavitation and the for-
mation of distinctive radial scars. The process concludes 
with serpiginous and nodular cavitation.

In the late XIX and early XX centuries, syphilis be-
came an increasingly epidemiological problem that was 
mainly due either to the failure of the official prophy-
lactic measures or to the non-existence of effective che-
motherapy. The disease became increasingly feared as 
more was learned about its effects on the human body; 
because of its association with decadence, lust and illicit 
sexual behavior, the disease earned the title of the “con-
temporary plague” (Vaquinhas 1992). The general fear 
of this disease is clear from Rebocho’s (1921) remarks: 
“syphilis has been so aggravating, from generation to 
generation, that we can say that there are few people 
who can be considered free of its powerful influence”. 
However, it is not known precisely how many people 
were infected in Portugal. In 1905, the true impact of the 
disease was confirmed and extended with the identifica-
tion of Treponema pallidum by Schaudinn and Hoffman 
(Davidson & Hall 2001). In 1906, the discovery of the 
Wasserman diagnostic test for syphilis made the identi-
fication during its latent period possible (Hall 2001).

Since the emergence of syphilis in Europe in the 
late XV century, various treatments have been devel-
oped. By the XIX century, mercury was the only drug 
that was somewhat effective in the treatment of syphilis 
(Quétel 1990, Hall 2001). Mercury was administered in 
three ways: intravenous injection, ingestion of pills and 
in ointments rubbed into the skin (Guimarães 1897).

The aim of this paper was to present an unusual 
case from 1899 that involved an identified skull, which 
displayed signs of acquired syphilis and “hypertrophic 
cirrhosis of the liver”. The possible nexus of these two 
conditions is also discussed.

Skull number 282 belonged to an unmarried house-
maid, aged 28, who was born in Chaves and died on No-
vember 27 1899, in Lisbon, where she probably lived. 
This case is included in the Medical Schools Collection 
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housed at the University of Coimbra. The collection cat-
alogue stated “hypertrophic cirrhosis of the liver” as the 
cause of her death.

For this paper, a detailed description of the bone le-
sions observed through macroscopic observation with 
a 10X magnifying hand lens was recorded and the en-
docranial surface was examined with a lighted probe.

The pathological changes observed on the outer sur-
face of the cranial vault of case number 282 included lytic 
lesions with evidence of healing and irregular rounded 
margins on several bones, which were most evident on the 
frontal and bilateral parietal bones. On the frontal bone, 
the typical caries sicca lesions were present at all stages 
of development. Pitting was evident on the affected areas 
and was more advanced over the orbits (Fig. 1A, B). The 

Fig. 1A: in the anterior view can be seen the destructive lesions on the 
frontal, surrounding the metopic suture, as well as the areas of pitting 
affecting the arcus superciliaris and margo supra-orbitalis regions; 
B: a thin layer of new bone deposition, smooth and remodelling, is 
evident on the inner surfaces of the orbits.

Fig. 2: the entire cranial vault is affected by caries sicca, the lesions 
being more severe on the right side.

superior lateral portions of the orbits were smooth and 
displayed remodelling of a thin layer of newly deposited 
bone. The left orbit was more severely affected than the 
right. The right side of the cranial vault was more severely 
affected than the left side, both in the extent and depth of 
the lesions (Fig. 2). The right parietal showed caries sicca 
in all stages, which were particularly evident around the 
sagittal suture and the superior portion of the vault. Below 
the superior temporal line, several scars were visible, but 
were not associated with cavitation; the same was true for 
the posterior aspect of the parietal bone, where porosity 
was clearly visible. Many of the ectocranial lesions ex-
tended into the diploë producing an irregular surface but 
not penetrating the inner table. The left parietal bone was 
significantly less affected than the right; it showed severe 
pitting and some radial scars but without extensive car-
ies sicca. This bone was unaffected below the superior 
temporal line. Both temporal bones showed very small ar-
eas of pitting on the suprameatal and supramastoid crests. 
The occipital bone was almost unaffected, except for one 
small area of pitting on the left side, posterior to the mid-
dle of the lambdoid suture.

In the facial bones, neither zygomatic nor sphenoid 
bones showed signs of pathological changes. However, the 
nasal bones were particularly affected. On the left side, 
post mortem destruction obscured the original appear-
ance, whereas the nasal bone on the right side was clearly 
destroyed before death, making the nasal opening higher 
than normal (Fig. 1A). The development of a new layer 
of bone was clearly observed in both wings of the vomer. 
On the right maxilla, the cortex lateral to the nasal aper-
ture showed extended fine pitting. The right margin of the 
inferior half of the piriform aperture was slightly thicker 
and more remodelled than the unaffected left margin. No 
pathological changes were visible inside the nasal cavity.

Examination of the endocranium, using a lighted 
probe, revealed evidence of pitting on the frontal and 
parietal bones that was most severe at the level of the 
metopic suture; findings also included a small radial 
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scar on the right parietal bone. The locations of these 
endocranial lesions were clearly correlated with areas of 
particularly severe ectocranial destruction.

With regard to the dentition, the skull showed only 28 
alveoli and seven teeth were lost from the maxilla post 
mortem. The first right molar was missing ante mortem 
and in the lateral aspect of the maxilla, the alveolar bone 
showed signs of new bone formation. All six remaining 
maxillary teeth showed calculus and the second right 
molar had a carious lesion on the occlusal surface. At 
the level of the apex of the right canine socket, there was 
a small perforating lesion with a sharp irregular mar-
gin that corresponded to a periapical cyst according to 
the description by Dias et al. (2007). In the mandible, 10 
teeth were lost post mortem, leaving only the right and 
left first and second molars. Except for calculus, none 
of these teeth showed any pathology. There was an area 
of new bone formation in the lateral aspect of the right 
mandibular ramus, particularly near the superior mar-
gin; below, there was also some porosity on the medial 
aspect of the ramus.

Acquired syphilis and other forms of treponemato-
sis, such as yaws and endemic syphilis, can produce 
cranial caries sicca (Ortner 2003, Powell & Cook 
2005). However, according to the available data for this 
individual, it is very unlikely that this woman could 
have suffered from yaws or endemic syphilis. After 
all, the appearance of the cranial lesions suggests that 
she suffered from one of the treponemal diseases, most 
probably acquired syphilis.

According to the above findings, one of the most 
interesting issues regarding individual 282 is to what 
extent the paleopathological diagnosis and the recorded 
cause of death could be related. This inquiry implies that 
the liver may play a role in the pathogenesis of syphilis. 
Cirrhosis is a condition in which the liver slowly dete-
riorates and malfunctions due to chronic injury. Cir-
rhosis partially blocks the flow of blood and prevents 
the liver from performing its normal functions, includ-
ing controlling infections, removing bacteria and tox-
ins from the blood and processing nutrients, hormones 
and drugs (NDDIC 2008). According to Wolf (2007), 
the progression from liver injury to cirrhosis may oc-
cur over a period of weeks or years. Despite the fact 
that alcoholic liver disease was once considered to be 
the predominant cause of cirrhosis (Wolf 2007), many 
other diseases, including syphilis, can lead to that con-
dition (Rebocho 1921, Heidelbaugh & Bruderly 2006). 
In 1984, Terry et al. (1984) verified that patients with 
secondary syphilis showed unhealthy livers. Accord-
ing to other authors, cirrhosis is a frequent manifesta-
tion of the tertiary stage of the disease (Monteiro 1915, 
Rebocho 1921, Pareek 1979) and develops in patients 
between 30-50 years of age (Monteiro 1915).

Another relatively common cause of injury to the 
liver is the administration of drugs, such as mercury 
compounds that were used to treat acquired syphilis 
(Quétel 1990, Hall 2001) and were prescribed in Por-
tugal (Quétel 1990, Ortner 2003, Souza et al. 2006). 
However, the effectiveness of mercury is still a mat-

ter of debate (Tucker 2007). Mercury ointments pro-
mote healing of skin lesions and therefore appear to 
halt the progression of acquired syphilis; however, like 
many other attempted cures, this treatment was often 
as dangerous as the disease itself, if not more so (Qué-
tel 1990, Hall 2001). Ortner (2003) believed that many 
of the XIX century European syphilis cases with exu-
berant bone lesions reflect treatment with mercury. In 
contrast, Tucker (2007) reported that syphilitic bone le-
sions were less severe in individuals who received this 
treatment. The effect of mercury, a highly toxic metal, 
on the body could be devastating with a large number 
of side effects, including gastro-enteritis, diarrhoea, 
vomiting (Faro 1919), cutaneous eruptions, neurologi-
cal effects (Quétel 1990) and irreparable damage to the 
kidneys and liver (Faro 1919), which could potentially 
result in severe cirrhosis. The liver is a major organ for 
mercury metabolism and accumulation; these process-
es could result in severe haepatic damage regardless of 
the method of administration (Wadaan 2009).

Medication with mercury may also produce several 
types of damage to the teeth (Powell & Cook 2005, Sou-
za et al. 2006), including gingivitis, that result in the loss 
of dentition (Quétel 1990), abrasions and discoloration of 
the tooth enamel (Souza et al. 2006). The loss of 18 teeth 
in this relatively young individual makes it difficult to 
evaluate the possible changes in the surface of the teeth 
that may have been related to treatment with mercury. 
However, in the 10 teeth that were present, there were no 
specific signs of mercury use.

The life story of individual 282 who died in 1899 is 
poorly understood. This woman lived and died several 
decades before the development of penicillin and we do 
not know whether she received any kind of medical as-
sistance or treatment. Syphilis patients today may sur-
vive decades without treatment (de Melo et al. 2010). 
Tertiary stage symptoms, such as caries sicca, do not 
typically appear until at least a decade after the initial 
infection, but some patients progress more rapidly to the 
final stage of the disease (Chulay 1990). Because this 
woman died at the age of 28, she probably was infected 
during adolescence.

During her lifetime, modern diagnostic methods such 
as the Wasserman test were unknown; therefore, her ter-
tiary stage lesions may not have been associated with an 
episode of the disease that occurred many years before. 
Could this also explain why such an advanced stage of 
syphilis was omitted from the certificate of death? An-
other hypothesis is that syphilis was not mentioned as the 
cause of death because of the negative social stigma at-
tached to this venereal disease, although the extent of the 
lesions on the skull of this young woman suggests that 
signs of infection would have been quite visible unless 
they were deliberately and carefully concealed. Further-
more, she may have also suffered from other diseases that 
caused the fatal “hypertrophic cirrhosis of the liver”. It is 
impossible to state if her cirrhosis had an alcoholic aetiol-
ogy. However, it is known that alcoholism was a very seri-
ous problem in late XIX century Portuguese society; she 
may have been a victim of both syphilis and alcoholism.
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In this study, sources of clinical medicine, medical 
history and paleopathology were combined to explore 
the possible associations between the stated cause of her 
death and the unmistakable bony scars of a deadly infec-
tious disease (syphilis). From her biographic information, 
we can concluded that she migrated from a small town in 
the provinces to the big city, presumably to find work as 
a housemaid, and she died while suffering from a disease 
that exacted a terrible toll at the end of the XIX century.
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