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Abstract
Aim. This article presents some interesting paleopathological cases from the osteological sample of the medi-
eval church of Sant’ Agostino in Caravate. 
Material and Methods. The building and the adjacent cemetery area were investigated during the excavation 
campaigns in 1989, 2002-2003, and 2018-2019. The site, dated the 11-12th century, is characterized by a 
cemetery function of broad chronology. The archaeological investigations made it possible to document a total 
of twenty-eight structures for funerary use, both primary and secondary. This study included the skeletons of 
45 individuals, which allowed us to expand our knowledge of the population of northwestern Lombardy from 
anthropological and paleopathological points of view. 
Results. The tombs 1, 2, 9, 8, and 18 present significant pathological cases: multiple osteomas, biparietal thin-
ning, Legg Calvè Petres, traumas, etc.. 
Discussion and Conclusion. These cases are important because they increase the series of even rare pathologies 
such as Legg Calvè Petres and biparietal thinning within the paleopathological literature.
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Introduction 

The site of Sant’Agostino stands in the center of 
Caravate, a town in the Valcuvia located in the north of 
the province of Varese (Lombardy), in an area of intense 
passage and ancient connection between the Ticino and 
the Alpine passes.

The historical information relating to the reli-
gious building is sparse; it was mentioned for the first 
time in 712 in the so-called Diploma of Liutfprando, 
which speaks of the news of the donation of lands in 
the district to the monastery of Ciel d’ Oro of Pavia 
(Frigerio et al., 1975).  Later it appears in a document 
of 1157 in which Federico Barbarossa confirmed its 
belonging, together with the church of Santa Maria 
del Sasso, to the monastery of Pavia, San Pietro in 
Ciel d Oro. This documentation also appears with the 

toponym of Calafate or Calevade (Ghidotti & Mari-
otti, 1989). The whole area of Caravate then belonged 
to the Pavia monastery of San Pietro in Ciel d’Oro. 
It passed between the 12th and 13th centuries to the 
parish church of Cuvio under the diocese of Como. 
This later conceded the property to a private citizen in 
exchange for land in Lomellina (Mariotti, 1989).  The 
pastoral visits in the 16th century describe the poor 
state of conservation and the lack of furnishings. In 
1853 a new parish church was built a few hundred me-
ters from the ancient oratory; this led to the definitive 
abandonment of the building that was surrounded and 
almost incorporated into subsequent buildings (Ghi-
dotti & Mariotti, 1989).

The small church has been the subject of recent 
studies and restorations, bringing it back to its an-
cient medieval splendor, which isolated the building, 
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finally making it legible and saving it from complete 
deterioration. 

Archaeological campaigns also investigated the 
church and the adjacent cemetery area from 1989, 2002-
2003, and 2018-2019 (Biniaghi, 2002; Mariotti, 1989).

The first archaeological excavation was conducted 
in 1989 on essential restoration works; the research 
mainly concerned the internal area, while the area out-
side the church was investigated in more depth in 2002 
and 2003. 

New interventions, an integral part of a multi-year 
project launched by the Department of Biotechnology 
and Life Sciences of the University of Insubria, were 
conducted between 2018 and 2019. The previous bio-
archaeological investigations have made it possible to 
outline the conformation of the cemetery more clearly, 
as it was possible to explore a more significant portion 
of terracing.  A cemetery function of probable broad 
chronology characterizes the area. The excavations have 
made it possible to document burials inside and outside 
the church, which has returned a total of twenty-eight 
structures for funerary use, both primary and secondary, 
for a minimum number of 42 individuals. 

This article presents some interesting paleopatho-
logical cases from the osteological sample recovered 
during excavations between 2002 and 2019. Paleop-
athology is the scientific study of the evidence of dis-
ease that affected living organisms in the past (Ortner, 
2011). It is a discipline that aims to trace a disease’s or-
igin, evolution, and history over long periods through 
pathological changes representing diseases suffered in 
life and observed in human remains buried at archae-
ological sites (Buikstra, 2012). Human remains are the 
primary source of evidence for past diseases, and the 
paleopathological examination gives an idea of the dis-
ease’s frequency, dissemination, and seriousness (Rob-
erts & Manchester, 2005). Moreover, the data collected 
provide additional information about the way of living 
of the historical populations. 

Material and Method

From 2001 to 2019, archaeological investigations 
conducted in the medieval site of the church of Saint 

Agostino in Caravate (Varese, north Italy) allowed us to 
discover a funeral area dated back to the High Middle 
Ages, exploited approximately from the 11th century.17 
Several archaeological phases have been recovered and, 
until now, 20 structured tombs, 2 reused as a common 
ossuary, have been brought to light (Licata et al., 2016a, 
2016b; Licata et al., 2021; Licata et al., 2020). This study 
will deal with some of the most interesting paleopatho-
logical cases that emerged during the excavation cam-
paigns. We proceeded with the anthropological analysis 
to reconstruct the skeletons’ biological profile. Sex was 
determined based on the morphological features of 
the skulls and of the pelvis (Phenice, 1969; Acsádi & 
Nemeskéri, 1970; Bruzek, 2002).  Age-at-death was es-
timated using degenerative changes of the auricular sur-
face and pubic symphysis (Lovejoy et al., 1985; Brooks 
& Suchey, 1990), sacrum (Passalacqua, 2009), and of the 
auricular surface and acetabulum (Rougé-Maillart et al., 
2009); moreover, ectocranial suture closure (Meindl & 
Lovejoy, 1985) and dental wear were considered (Broth-
well, 1981; Lovejoy, 1985). Stature was calculated us-
ing the formulae for white males by Trotter and Gleser 
(1958). After macroscopic observation, photographic 
documentation, and description of the evidence, com-
puted tomography (CT) examinations were conducted 
on the whole skull. For CT scans, conventional medical 
radiological equipment was used (GE Healthcare Rev-
olution- GSI 128 Layers). Imaging parameters were as 
follows: 100 kV, 80 mA. The slice thickness used was 
2.00 mm.

Results

We present the most significant pathological cases.

Tomb 8 
The skeleton under investigation was in a primary 

deposition in a burial location, laid inside an anthro-
pomorphic tomb-oriented East-West. The skeleton of 
tomb 8 belonged to a woman with an estimated age at 
death of 45 to 55 years and 152 to 155 cm tall (Tonina 
et al. 2021). The parietal bones display 2 elliptical and 
symmetrical depressions: the right measured 68.8 x 53.5 
mm, and the left measured 73.0 x 57.1 mm. Both lesions 
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show an anteroposterior direction and are located be-
tween the temporal line and the sagittal suture (Fig. 1). 
The right parietal presents a minimum thickness of the 
cranial theca of 0.75 mm, whereas the left parietal of 
0.79 mm. In the section, the progressive disappearance 
of the diploe and the exposure of the internal surface 
were visible. The endocranial surface also presents non-
specific multifocal lesions with a serpentine appearance 
on the frontal and parietals, from the frontal crest con-
tinuing along the superior sagittal sinus. The same aspect 
was also observed at the level of the areas of thinning. 
Computer tomography allowed us to understand the le-
sions and detect the progressive loss of the diploe and 
the external bone table. In contrast, the inner surface ap-
pears to be preserved (Fig. 2). Moreover, radiological in-
vestigations made it possible to detect alterations in the 
typical curvature of the parietals (Tonina et al., 2021).

Tomb 18

The skeleton of T. 18 was in a primary deposition in 
a burial located outside the church, oriented N-S, and, 
according to the archaeological stratigraphy, dated to the 
12th and 13th centuries. The skeleton was well preserved 
and belonged to a man with an estimated age at death 
between 40 and 50 years and a stature of about 166 cm. 

The individual exhibited bone changes in the right 
hip involving the femoral head and the acetabulum, 
which appear to result from a pathological condition. 
The left hip showed no pathological changes. The right 
femoral head was flattened superiorly and larger than 
the left one, with the edges widening into a mushroom 
shape (Fig. 3). The articular surface showed porosity and 
exostosis.  It could not be stated with certainty whether 
the fovea capitis was dislocated or resorbed due to the in-
completeness of the femoral head. There was no substan-
tial dislocation of the center of the femoral head from the 
axis of the shortened and thickened femoral neck. The 
right acetabulum was markedly shallower in comparison 
to the left. Its borders were hyper-developed, with a di-
ameter of 73 mm (differing from the 51 mm of the left 
coxal bone and presented important bone neoformation 
(Fig. 4). The inner surface was also characterized by great 
porosity. No traces of neo acetabulum in either the prox-
imal or the dorsal direction (Fusco et al., 2022).

Tomb 1- 2 -9
Tomb 1: The skeleton of tomb 1 belongs to a 

woman 30-40 years of age. The frontal bone exhibits a 
partially healed quadrangular lesion on the right, prob-
ably due to trauma caused by a pointed weapon with a 
quadrangular section.

This woman shows twelve osteoblastic lesions at 
the level of the neurocranium. These are located mainly 

Figure 1. 4 Elliptical and symmetrical depressions located be-
tween the temporal line and the sagittal suture of the skull.

Figure 2. CT coronal vision, symmetrical depression of the pa-
rietals whit resorption of the external table and the diploe.
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in the sagittal suture and are characterized by well-de-
fined margins, oval shape, with not fully smooth mar-
gins, and small dimensions.  

Tomb 2: The skeleton belongs to a man of 35-45 
years of age. The skull presents a com completely healed 
depressed trauma on the left parietal bone. The skull of 
the subject of tomb 2 is characterized by the presence 
of six osteoblastic lesions located on the frontal, on the 
right (one of which is near the obelion), and left pariet-
als. They have well-defined margins and circular shapes. 
The individual has a well-visible oval-shaped bone for-
mation on the dorsal surface of the 3rd proximal pha-
lanx of the left hand (Table 1).

Tomb 9: The skeleton belongs to a male individual 
of 40-45 years of age. The individual has nine osteo-
blastic lesions at the level of the neurocranium, located 
mainly on the frontal and parietal bones, near the sag-
ittal suture, and above the lambda. They are poorly 

Figure 3. Medial view of the flattened right femoral head.

Figure 4. Right coxae showing pathological alteration of the 
acetabulum.

Figure 5. Skull of the subject, superior view.  The left parietal 
bone shows many osteomas near the posterior part of the sag-
ittal suture.
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Bruyn and Bots described 2 types of biparietal thinning 
related to each other: flat or grooved (Bruyn, 1978). 
Cederlund, in the article published in 1982, reported 
radiological observational criteria to classify the degree 
of parietal thinning. In particular, based on the thick-
ness of more affected bone, three stages were proposed: 
I) thinning is only superficially observed in the parietal 
region, and in tomographic images, a radiolucent area is 
highlighted; II) a considerable thinning in anterior and 
posterior view is recorded, in particular the loss of more 
than half of the bone substance, even if the diploe is 
preserved, is observable; III) external surface is affected, 
and the total loss of the diploe and the outer region is 
observed (Cederlund et al., 1982). 

In our case, we can record the presence of bilateral 
parietal thinning of the third degree, stating to the clas-
sification of Cederlund,3 and referring to the classifica-
tion of Bruyn and Bots,1 of the groove type.

For more than two centuries, anatomists, physi-
cians, and anthropologists have tried to find the answer 
to the etiological nature of this condition. Different 
causes have been associated with the condition by sev-
eral authors: constant pressure on the bones, develop-
mental dysplasia, congenital dysplasia of the diploe, 
diabetes, growth defects, post-menopausal osteoporosis, 
gonadal insufficiency, hormonal changes, inflammatory 
arthropathy associated with trauma, primary metastatic 
tumors, gonadal insufficiency, Gorham disease, senile 
changes of the temporal artery and simple anatomical 

detected and are characterized by a circular or ovoid 
shape with irregular margins (Table 1).  Except for the 
osteoma found at the level of the 3rd proximal phalanx 
of the left hand, in all cases, the osteoblastic lesions were 
observed on the cranial vault. The rounded lesions of 
different sizes present a smooth surface and defined 
margins (Licata et al., 2022). 

Discussion

T. 8
The skeleton shows symmetrical cranial depres-

sions involving both parietal bones in the exact location.  
As the appearance of this condition respects a symmet-
rical and bilateral disposition on the parietal bones, our 
reading of the case refers to a severe state of biparietal 
thinning. This pathological condition appears to have 
been present elsewhere in the past and, albeit rarely 
recorded, is also recognized in today’s clinics. Several 
published palaeopathological cases are documented in 
Europe, America, Africa, and Australia. Biparietal thin-
ning has been found even in India in a skull from the 
Bronze Age, representing one of the oldest cases (Dutta, 
1969). This pathological condition has been known for 
a long time. Called by different names: “biparietal senile 
disease,” “senile arthropathy,” “biparietal thinning,” and 
“parietal osteodystrophy,” with unknown etiology, this 
pathological condition appeared to usually involve the 
posterior parasagittal regions (Camp & Nash, 1994). 

Table 1. Osteoma locations and dimensions on the skeletal remains. 

Osteoma location

Occipital R parietal L parietal Frontal Postcranial 

Tomb 1/2002 1.93 x 2. 32 mm 3.5 x 2.3 mm; 
2.32 x 2.03 mm;
1.76 x 1.40 mm; 
1.40 x 2.21 mm; 
1.65 x 2.66 mm; 
2.40 x 1.76 mm

2.07 x 1.76 mm;  2.74 
x 3.07 mm; 

3.27 x 2.35 mm; 2.82 
x 1.96 mm; 

1.81 x 1.80 mm 

- -

Tomb 2/2002 - 3.87mm x 3.39mm; 
3.98x3.18 mm

4.24 x 3.67 mm; 
2,52x3,06 mm, 
3,73x3,24 mm 

3.4mm x 3.25 mm 3rd proximal 
phalanx of the left 
hand 6.4 x 4.6 mm

Tomb 9/009 - 4.37 x 3.52 mm 3.39 x 2.40 mm; 
3.70 x 2.99 mm; 
2.63 x 2.65 mm; 
2.73 x 2.47 mm; 
7.06 x 2.0 mm; 
7.54 x 4.63 mm 

2.58 x 2.25 mm; 
1.42 x 1.40 mm

-
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al., 2010; Manzon, 2017). The mushroom-shaped fem-
oral head is one of the most striking and representative 
features of Legg-Calvé-Perthes. The increasing size of 
the femoral head can be explained by several factors, 
such as the necrosis of the bone, natural remodeling, 
and the potential adherence of small necrotic fragments 
that might have been detached from the bone during 
the pathological process (Roberts & Manchester, 1995). 
The deformed femoral head has led to modifications 
of the acetabular shape, inducing a severe degenerative 
disease on both articular surfaces. Sex determination is 
also suggestive of the diagnosis of LCPD, as it primar-
ily involves European males (Chaudhry et al., 2014). 
In conclusion, morphologic examinations of the right 
hip of the individual buried in T.18 suggest a diagnosis 
of unilateral LCPD. The aetiology of the disease is still 
unknown. Still, the role of traumatic, genetic, metabolic, 
nutritional, environmental, hormonal, and hematologic 
factors as the potential causes of the changes at the 
femoral head has been discussed (Thompson & Salter, 
1986). One seems the most likely of the proposed etio-
logical theories. There is experimental evidence that the 
original occlusion of the precarious blood supply to the 
femoral head may be caused by excessive fluid pressure 
from an inflammatory or traumatic synovial effusion in 
the hip. Approximately 5% of children with transient 
hip synovitis show the complication of Legg-Calvé-
Perthes disease. According to some authors, it is likely 
that multiple factors can combine in a constitutionally 
vulnerable child and cause the disease (Schwarz, 1986; 
Nevelos, 1986). When comparing our case with clinical 
examples, we can hypothesize that the lesions worsened 
over the individual’s life without suitable treatment. In 
effect, when medical treatment is provided, the complete 
regeneration of Perthes disease takes 2-5 years. On the 
other hand, when an individual lives for too long with 
this disease, the natural remodeling of the bone leads 
to a permanent mushroom shape of the head with an 
indiscernible fovea capitis and corresponding ligament 
attachment. Based on these hypotheses, in the individ-
ual of T.18, the first symptoms probably appeared at a 
very early age, before age 10. The disease encompasses 
a wide spectrum of manifestations, from mild with no 
long-term sequelae to severe with permanent degener-
ative hip joint changes. Occurrences include a deficit in 
hip abduction and internal rotation nature, along with 

variation, osteomyelitis, granulomatous infections, asep-
tic necrosis, bone aneurysm, cystic angiomatosis of bone 
and systemic macrocytosis prolonged steroid therapy.

Many researchers linked the biparietal thinning 
condition to genetic factors, others to vascular causes. 
Other authors consider the condition age-related 
(Grainger et al., 2001; Sanati-Mehrizy et al., 2020) or a 
consequence of postmenopausal (Mallegni, 1976) or se-
nile osteoporosis (Virchow, 1854) and atrophy. Among 
the most acclaimed hypotheses, senescence is the most 
convincing. By the clinical cases recorded, the literature 
informs us that most patients have a minimum average 
age of 50 for men and over 60 for women (Fusco et al., 
2020). It can therefore be suggested that this condition 
is related to the reduction or cessation of sex hormone 
activity (Epstein, 1953) 

The skull, belonging to a mature female, could sup-
port the link to biparietal thinning, postmenopausal oste-
oporosis, and senile osteodystrophy (Tonina et al., 2021). 
It is essential to highlight that biparietal thinning is not 
often considered from a clinical point of view. Usually, it 
has no pathological significance except for the potential 
increased risk of fractures. (Fournier et al., 1968).

T. 18
To proceed to an accurate differential diagnosis, we 

considered congenital hip dislocation (CHD), slipped 
capital femoral epiphysis (SCFE), multiple epiphyseal 
dysplasias (MED), Gaucher’s disease (GD), infantile hy-
pothyroidism, sickle cell disease (SCD) and Legg Calvè 
Perthes (LCP). All these conditions can produce similar 
lesions on the femoral head, making diagnosis difficult 
(Kozlowski et al., 1995; Spranger et al., 2002). CHD 
can be ruled out since, in this case, a pseudo-acetabulum 
is absent from accommodating the dislocated femoral 
head, and the aspect of the original acetabulum suggests 
its functionality until the individual’s death. We also 
excluded SCFE because, in this condition, the epiph-
ysis is characterized by head center dislocation toward 
the neck axis, shortening, and thickening of the neck, 
with the formation of a new acetabulum at the ilium. 
(Herrerín & Gallarda, 2012; Rosenfeld et al., 2007). We 
also considered GD, MED, infantile hypothyroidism, 
and other types of osteonecrosis due to SCD, but they 
usually involve both hips and other joints, whereas in 
our case, only one of the hips was affected (Anderso et 
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palaeopathological literature.  In the Czech Republic, 
the skull belonging to a female individual 20-25 years 
old, discovered in an ossuary of the eighteenth cen-
tury, showed two osteoblastic overgrowths (Strouhal et 
al., 1996). Another case comes from the Medieval site 
of Pieve di Pava (Central Italy). The remains belong-
ing to a female 40–50 years old show six osteoblastic 
lesions on the cranial vault and three similar lesions 
on post-cranial bones (Giuffra, 2019). Finally, a case 
comes from an Iron Age site Swiss, represented by a 
skeleton of a woman 30–50 years old with multiple 
osteosclerotic lesions to the skull (Moghaddam, 2013).

According to some authors, multiple osteomas 
may also be due to traumatic aetiology.  Kim et al. l 
consider a combination of trauma and muscle traction 
as a possible cause, where subperiosteal bleeding from 
trauma combined with elevated muscle traction force 
can cause an osteogenic reaction. This aetiology may 
cause numerous smaller lesions than a single larger one 
(Kim et al., 2017). Some authors point out that the 
irregular bony overgrowth of the cranial vault due to 
reactive post-traumatic events is histologically charac-
terized by rich vascular channels, a lack of laminated 
structure, and numerous osteocytes and the Haversian 
system (Eshed et al., 2007). Moreover, the distinction 
between the lesion and the ectocranial table needs to 
be better defined. Thus, these characteristics distin-
guish this type of lesion from “button osteoma.” In our 
sample, all skulls present a healed trauma condition; 
therefore, it is possible to consider the association of 
multiple osteomas with traumatic injuries, as has been 
advanced in the literature. Since osteomas are mainly 
located in the parietal districts in our skulls, the hy-
pothesis that this condition is linked to muscle stress 
cannot be excluded (Licata et al., 2022).

Conclusion

This study presented evidence of Legg Calvè Pe-
tres, biparietal thinning, and multiple osteoma con-
ditions. The utility of case studies of single or small 
groups of individuals in paleopathology has been ex-
amined repeatedly over the past two decades, and some 
scholars have recently argued that they serve as essen-
tial additions to population-level analysis (Bradbury 

Trendelenburg gait in advanced stages (Divi & Bielski, 
2016). LCPD can be a self-limiting disease. However, 
in our case, the appearance of the acetabulum and fem-
oral head suggests the functionality of the right hip until 
the individual’s death.

Tomb 1- 2 -9
An osteoma is a benign bone lesion with no clear 

pathogenesis, almost exclusive to the craniofacial area. 
From a histological point of view, it results in a pro-
liferation of either compact or cancellous bones, fol-
lowing endosteal or periosteal surfaces, with many size 
variations. Osteoma advances mainly in the skull; facial 
bones and the mandible are the most affected. Instead, 
the location in the occipital region is rare. Osteoma rep-
resents the most common benign tumor of the nasal 
tract.  

Osteoma of the facial bones is a fairly asympto-
matic condition. Still, in severe cases, it can alter sinus 
drainage and sinusitis or even deform the bones of the 
orbits and expand under the oral mucus (Di Girolamo 
et al., 2019).

The single osteoma may have no pathological sig-
nificance. Instead, multiple osteomas may indicate a 
disease condition and is a less common condition.

According to the literature, the lesions can be 
produced by congenital anomalies or other chronic 
inflammation that can originate within the neoplastic 
proliferation. Another cause of osteoma growth can also 
be a consequence of trauma or embryogenic alterations. 
Osteomas because of congenital skin abnormalities 
are poorly documented. Their development has been 
suggested from embryonic cell remains as heterotopic 
formations for these cases. As chronic inflammation, os-
teomas can lead to chronic mucosal inflammation. 

Multiple osteomas may also refer to hereditary 
adenomatous colic polyposis associated with Gardner 
syndrome (Dolan et al., 1973). Multiple osteomas may 
refer to hereditary adenomatous colic polyposis (APC) 
associated with Gardner syndrome (GS). Some authors 
consider that the diagnosis can be in the presence of 
more than three osteomata on the maxillo-facial com-
plex (Chimenos-Küstner, 2005). From an archaeolog-
ical perspective, GS could be indicated by numerous 
skeletal osteomas, above all at the cranial level.

Only some cases are attested in the 
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side their closets’’. Paleoradiological investigation of Egyp-
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org/10.1016/j.fri.2020.200397
Fusco, R., Omar, L., & Tesi, C. (2022). Paleopathological evi-
dence of Legg-Calve’-Perthes from the medieval cemetery of 
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rica 5(3), e2021025.
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et al., 2016; Buikstra & DeWitte, 2019; Grauer et al., 
2016). Furthermore, analyzing these pathological cases 
helps to implement a limited list of archaeological 
cases, expanding our knowledge on the onset of these 
conditions thanks to the continuous development of 
bioarcheological sciences and the excavations of other 
necropolises. Additionally, the advanced observational 
methodologies applied to ancient human remains will 
allow the discovery of hitherto unknown pathological 
signs of the past and enrich the diagnostic analysis in 
the clinical experience.

Finally, it is essential to add that a museum pro-
ject is underway on the site of S. Agostino, which 
also includes the sites of S. Biagio in Cittiglio and 
the Crypt of S. Eusebio di Azzio; the project involves 
the creation of a bioarcheological archive in which the 
skeletal remains of the three sites will converge. This 
archive and the studies conducted will further expand 
our knowledge of the population of north-western 
Lombardy.
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